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SEE CONDUCTOR CHART* PENNANT NOTE 1* 

SEE CONDUCTOR CHART* PENNANT NOTE 2* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-O-70327* 

MARK CONDUCTOR IDENTIFICATION PER ND1002019* 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1*2 INCHES* 
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LACE HARNESS USING ITEM 5# 

IDENTIFY USING DRAWING NO* AND REVISION LETTER PER N01002019* 
SOLDER PER N01002071 USING ITEMS 4 AND 5* 

Y OR N IN TINNED COLUMN INDICATES YES OR NO* 

GRID IS SHOWN FOR DIMENSIONING PURPOSES* 

GRID MODULE IS 1 INCH BASIC* 

UNLESS OTHERWISE SPECIFIED - FEATURE CENTERLINES AT TRUE 
POSITION WITHIN ♦OR - *12 INCH RELATIVE TO GRID* ENDS OF 
CONDUCTORS OR ACCESSORIES AT TRUE POSITION WITHIN ♦OR - *04 
INCH RELATIVE TO GRID* TRUE POSITION DIMENSIONS ARE REGARDLESS 
OF FEATURE SIZE* 

BREAKOUTS Of INDIVIDUAL OR GROUPS OR CONDUCTORS ARE MINIMUM 
CONFIGURATION* 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING* 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIE 1CATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO. OR 
IN ANY WAV SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. ON CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANT 
PATENTED INVENTION THAT MAY IN ANY WAV BE RCLATEO THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A- INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 8Y 
MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404-, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 

AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 

DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

(1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. LEADS SHALL BE SECURED AGAINST 
WHIPPING OR VIBRATION DURING TRANSIT. BODY 
MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-18312 EXCEPT AS 

SPECIFIED HEREIN. 


<j. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE AND TABLE II 

(2) LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: per HD1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, THE NASA DRAWING NUMBER, 

DASH NUMBER, AND REVISION LETTER, AND SERIAL NUMBER 
TO INDICATE COMPLETION OF BURN-IN. THE MANUFACTURER'S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, AND 
VOLTAGE RATING MAY APPEAR ON THE PART AND PACKAGE. 

EACH CONTAINER SHALL ALSO INCLUDE THE NASA DRAWING 
NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT ♦25°C. AND 1000 1 100 CPS 

FOR VALUES UP TO 1.0 MFD AND 60 t 6 CPS FOR VALUES 
GREATER THAN 1.0 MFD. 

(2) CAPACITANCE TOLERANCE: 15% AT *25°C AND 1000 t 100 CPS 

FOR VALUES UP TO 1.0 MFD AND 60 1 6 CPS FOR VALUES 
GREATER THAN 1.0 MFD. 

3. DESIGN REQUIREMENTS: 

A. DC WORKING VOLTAGE: PER TABLE AT ♦125°C. 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦125°C. I 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPiCirICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OB 
IN ANY WAY SUPPLIED THE SAID DRAWINGS SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ARV 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


DESIGN REQUIREMENTS: (CONTINUED) 

C. DISSIPATION FACTOR: 1* MAX FOR CASE SIZES D THRU U 

(SEE TABLE II) AND 1.5% MAX FOR SIZES A, B, AND C; 
AT ♦25°C AND 1000 1 100 CPS FOR VALUES UP TO 1.0 
MFD, AND 60 ♦ 6 CPS FOR VALUES GREATER THAN 1.0 
MFD. 

D. INSULATION RESISTANCE: 

(D AT ♦25°C: 2000 MEGOHM-MICROFARADS MIN. NEED NOT 

EXCEED 12,000 MEGOHMS. 3000 MEGOHMS MIN. 
BETWEEN CASE AND EITHER TERMINAL. 

(2) AT ♦125°C: 

(a) FOR 200 VDC UNITS: 

10 MEGOHM-MICROFARADS MIN.NEED NOT EXCEED 
150 MEGOHMS. 

D>) FOR 4-00 AND 600 VDC UNITS: 

4-0 MEGOHM-MICROFARADS MIN. NEED NOT EXCEED 
600 MEGOHMS. 

E. TEMPERATURE COEFFICIENT: NON LINEAR, REF FIGURE I 

FOR TYPICAL CAPACITANCE CHANGE VS TEMPERATURE. 

F. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 

METAL I ZED PAPER AND A MINERAL WAX IMPREGNATED 
POLYESTER FILM. THE CASE SHALL BE A METAL AND 
SEALED. CONNECTIONS SHALL BE SUCH THAT THE PARTS 
SHALL BE ESSENTIALLY NON-INDUCTIVE. 

G- LEAD STRENGTH: LEADS SHALL WITHSTAND A 5 POUND 

AXIAL PULL FOR 1 MINUTE. THEY SHALL ALSO WITH¬ 
STAND THE FOLLOWING TEST TWICE - WITH A 2 POUND 
LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, 
THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN 
BACK 90° TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PER¬ 
FORMANCE. 

H. ENVIRONMENTAL: PER ND 1002045 IN ADDITION TO THE 
(i) FOLLOWING: 

(a) SEALING TEST: UNITS SHALL GIVE NO INDICATION 

OF LEAKAGE WHEN TESTED PER METHOD 512, PRO¬ 
CEDURE I OF MIL-STD-810. 

(b) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE 

DURING AND AFTER AND SHALL SUSTAIN NO 
DAMAGE AS A RESULT OF EXPOSURE TO 10"* MM 
OF MERCURY FOR 96 HOURS. 

(c) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE 

TEST PER ND 1002045, PARAGRAPH 4.2.7.1 
SHALL BE t 5%. 
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I/M *930101 


SPECIAL CONDITIONING BY SUPPLIER: q 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 

HOURS MINIMUM AT RATED WORKING VOLTAGE AT A - 

TEMPERATURE OF ♦85°C. THE MANUFACTURER SHALL 
DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
CAPACITANCE 
DISSIPATION FACTOR 
INSULATION RESISTANCE 

B- THE DATA SHALL BE PRESENTED IN A MANNER THAT PRO¬ 
VIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING, THE 
FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC 
AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PER¬ 
CENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS FOLLOWING BURN-IN SHALL NOT 
BE ACCEPTABLE. 

THE BURN-IN DATA SHALL BE INCLUDED WITH EACH 
SHIPMENT. 
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UPGRADED TO CLASS A RELEASE fl-U Cl 
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NOTICK — WHIN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT BE RELATED THERETO. 


D 


REQUIREMENTS: 

1. GENERAL: 

A- INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 


c 


B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 

AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 

DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

(1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. LEADS SHALL BE SECURED AGAINST 
WHIPPING OR VIBRATION DURING TRANSIT. BODY 
MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E- UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-18312 EXCEPT AS 

SPECIFIED HEREIN. 



INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE AND TABLE II 

(2) LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: per ND1C02019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER’S NAME OR SYMBOL, THE NASA DRAWING NUMBER, 

DASH NUMBER, AND REVISION LETTER, AND SERIAL NUMBER 
TO INDICATE COMPLETION OF BURN-IN. THE MANUFACTURER'S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, AND 
VOLTAGE RATING MAY APPEAR ON THE PART AND PACKAGE. 

EACH CONTAINER SHALL ALSO INCLUDE THE NASA DRAWING 
NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT ♦25°C. AND 1000 ± 100 CPS 

FOR VALUES UP TO 1.0 MFD AND 60 t 6 CPS FOR VALUES 
GREATER THAN 1.0 MFD. 

(2) CAPACITANCE TOLERANCE: ±5% AT ♦25°C AND 1000 * 100 CPS 

FOR VALUES UP TO 1.0 MFD AND 60 1 6 CPS FOR VALUES 
GREATER THAN 1.0 MFD. 


3. DESIGN REQUIREMENTS: 

A. DC WORKING VOLTAGE: PER TABLE AT ♦125°C. 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦125°C 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE - EMIN GOVERNMENT DRAWINGS. SPECIFICATIONS. O* OTMtP DATA 
•RE USEO FCR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED COT ERNMENT PROCURENENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERE ST INCURS NO RESPONSIRILITT NOR ANT OBLIGATION WHATSOEVER 
AND THE FACT TMil THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
fT ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS IDR (OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 

licensing the holder or ant other person or 

ing ant rights or permission to manufacture, use. or rrll amt 

PATENTED INVENTION THAT MAT IN ANT WAT RE RELATEO THERETO. 

DESIGN REQUIREMENTS: (CONTINUED) 

C. DISSIPATION FACTOR: 1% MAX FOR CASE SIZES D THRU U 

(SEE TABLE II) AND 1.5% MAX FOR SIZES A, B, AND C; 
AT ♦25°C AND 1000 t 100 CPS FOR VALUES UP TO 1.0 
MFD, AND 60 i 6 CPS FOR VALUES GREATER THAN 1.0 
MFD. 

D. INSULATION RESISTANCE: 

(D AT ♦25°C: 2000 MEGOHM-MICROFARADS MIN. NEED NOT 

EXCEED 12,000 MEGOHMS. 3000 MEGOHMS MIN. 
BETWEEN CASE AND EITHER TERMINAL. 

(2) AT ♦125°C: 

(a) FOR 200 VDC UNITS: 

10 MEGOHM-MICROFARADS MIN.NEED NOT EXCEED 
150 MEGOHMS. 

(t>) FOR 400 AND 600 VDC UNITS: 

40 MEGOHM-MICROFARADS MIN. NEED NOT EXCEED 
600 MEGOHMS. 

E. TEMPERATURE COEFFICIENT: NON LINEAR, REF FIGURE I 

FOR TYPICAL CAPACITANCE CHANGE VS TEMPERATURE. 

F. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 

METAL I ZED PAPER AND A MINERAL WAX IMPREGNATED 
POLYESTER FILM. THE CASE SHALL BE A METAL AND 
SEALED. CONNECTIONS SHALL BE SUCH THAT THE PARTS 
SHALL BE ESSENTIALLY NON-INDUCTIVE. 

G- LEAD STRENGTH: LEADS SHALL WITHSTAND A 5 POUND 

AXIAL PULL FOR 1 MINUTE. THEY SHALL ALSO WITH¬ 
STAND THE FOLLOWING TEST TWICE - WITH A 2 POUND 
LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, 
THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN 
BACK 90° TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PER¬ 
FORMANCE. 

H. ENVIRONMENTAL: PER ND 1002045 IN ADDITION TO THE 
(1) FOLLOWING: 

(a) SEALING TEST: UNITS SHALL GIVE NO INDICATION 

OF LEAKAGE WHEN TESTED PER METHOD 512, PRO¬ 
CEDURE I OF MIL-STD-810. 

(b) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE 

DURING AND AFTER AND SHALL SUSTAIN NO 
DAMAGE AS A RESULT OF EXPOSURE TO 10"* MM 
OF MERCURY FOR 96 HOURS. 

(c) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE 

TEST PER ND 1002045, PARAGRAPH 4.2.7.1 
SHALL BE i 5%. 


N *920101 


SPECIAL CONDITIONING BY SUPPLIER: ( 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 

HOURS MINIMUM AT RATED WORKING VOLTAGE AT A ( 

TEMPERATURE OF ♦85°C. THE MANUFACTURER SHALL 
DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
CAPACITANCE 
DISSIPATION FACTOR 
INSULATION RESISTANCE 

B. THE DATA SHALL BE PRESENTED IN A MANNER THAT PRO¬ 

VIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING, THE 
FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC 
AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PER¬ 
CENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS FOLLOWING BURN-IN SHALL NOT 
BE ACCEPTABLE. 

THE BURN-IN DATA SHALL BE INCLUDED WITH EACH 
SHIPMENT. 
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NOTICE — WHIN GOVERNMENT 0RAWIN6S. SPECIFICATIONS ON OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IB 
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DESIGN REQUIREMENTS: (CONTINUED) 

C. DISSIPATION FACTOR: 1* MAX FOR CASE SIZES D THRU U 

(SEE TABLE El) AND 1.5* MAX FOR SIZES A, B, AND C; 
AT ♦25°C AND 1000 ± 100 CPS FOR VALUES UP TO 1.0 
MFD, AND 60 1 6 CPS FOR VALUES GREATER THAN 1.0 
MFD. 

D. INSULATION RESISTANCE: 

(1) AT ♦25°C: 2000 MEGOHM-MICROFARADS MIN. NEED NOT 

EXCEED 12,000 MEGOHMS. 3000 MEGOHMS MIN. 
BETWEEN CASE AND EITHER TERMINAL. 

(2) AT ♦125°C: 

(a) FOR 200 VDC UNITS: 

10 MEGOHM-MICROFARADS MIN.NEED NOT EXCEED 
150 MEGOHMS. 

0>> FOR 400 AND 600 VDC UNITS: 

40 MEGOHM-MICROFARADS MIN. NEED NOT EXCEED 
600 MEGOHMS. 

E. TEMPERATURE COEFFICIENT: NON LINEAR, REF FIGURE I 

FOR TYPICAL CAPACITANCE CHANGE VS TEMPERATURE. 

F. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 

METAL I ZED PAPER AND A MINERAL WAX IMPREGNATED 
POLYESTER FILM. THE CASE SHALL BE A METAL AND 
SEALED. CONNECTIONS SHALL BE SUCH THAT THE PARTS 
SHALL BE ESSENTIALLY NON-INDUCTIVE. 

G- LEAD STRENGTH: LEADS SHALL WITHSTAND A 5 POUND 

AXIAL PULL FOR 1 MINUTE. THEY SHALL ALSO WITH¬ 
STAND THE FOLLOWING TEST TWICE - WITH A 2 POUND 
LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, 
THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN 
BACK 90° TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PER¬ 
FORMANCE. 

H. ENVIRONMENTAL: PER ND 1002045 IN ADDITION TO THE 
(1) FOLLOWING: 

(a) SEALING TEST: UNITS SHALL GIVE NO INDICATION 

OF LEAKAGE WHEN TESTED PER METHOD 512, PRO¬ 
CEDURE I OF MIL-STD-810. 

(b) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE 

DURING AND AFTER AND SHALL SUSTAIN NO 
DAMAGE AS A RESULT OF EXPOSURE TO 10“* MM 
OF MERCURY FOR 96 HOURS. 

(c) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE 

TEST PER ND 1002045, PARAGRAPH 4.2.7.1 
SHALL BE t 5%. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 

HOURS MINIMUM AT RATED WORKING VOLTAGE AT A , 

TEMPERATURE OF ♦85°C. THE MANUFACTURER SHALL 
DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
CAPACITANCE 
DISSIPATION FACTOR 
INSULATION RESISTANCE 

B. THE DATA SHALL BE PRESENTED IN A MANNER THAT PRO¬ 

VIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING, THE 
FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC 
AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PER¬ 
CENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS FOLLOWING BURN-IN SHALL NOT 
BE ACCEPTABLE. 

THE BURN-IN DATA SHALL BE INCLUDED WITH EACH 
SHIPMENT. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RCLATCO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT NAY HAVE FORMULATED. FURNISHEO OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY BE RCLATCO THERETO. 


D 


REQUIREMENTS: 

1. GENERAL: 

A- INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
MIL-D-70327. 


BT 


C 


B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN NO 1002045 UNLESS MODIFIED OR 

AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 

DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

(1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS ANO PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. LEADS SHALL BE SECURED AGAINST 
WHIPPING OR VIBRATION DURING TRANSIT. BODY 
MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY ANO REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

%. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-18312 EXCEPT AS 

SPECIFIED HEREIN. 


B 


2. INSPECTION AND ACCEPTANCE: 

’ A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE AND TABLE II 

(2) LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: per riOl002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, THE NASA DRAWING NUMBER, 

DASH NUMBER, AND REVISION LETTER, AND SERIAL NUMBER 
TO INDICATE COMPLETION OF BURN-IN. THE MANUFACTURER'S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, AND 
VOLTAGE RATING MAY APPEAR ON THE PART AND PACKAGE. 

EACH CONTAINER SHALL ALSO INCLUDE THE NASA DRAWING 
NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT ♦25°C. AND 1000 t 100 CPS 

FOR VALUES UP TO 1.0 MFD AND 60 ± 6 CPS FOR VALUES 
GREATER THAN 1.0 MFD. 

(2) CAPACITANCE TOLERANCE: t5% AT *25°C AND 1000 1 100 CPS 

FOR VALUES UP TO 1.0 MFD AND 60 1 6 CPS FOR VALUES 
GREATER THAN 1.0 MFD. 


3. DESIGN REQUIREMENTS: 

A. DC WORKING VOLTAGE: PER TABLE AT *125 # C. 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦125°C 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLICO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO RE REGAROEO RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANY 
PATCNTEO INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

D A- INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 

MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
_ DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

(D EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. LEADS SHALL BE SECURED AGAINST 
WHIPPING OR VIBRATION DURING TRANSIT. BODY 
MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
C PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 

MINIMUM. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-18312 EXCEPT AS 

SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE AND TABLE II 

(2) LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: PCR (i21C02019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER’S NAME OR SYMBOL, THE NASA DRAWING NUMBER, 

DASH NUMBER, AND REVISION LETTER, AND SERIAL NUMBER 
TO INDICATE COMPLETION OF BURN-IN. THE MANUFACTURER'S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, AND 
B VOLTAGE RATING MAY APPEAR ON THE PART AND PACKAGE. 

EACH CONTAINER SHALL ALSO INCLUDE THE NASA DRAWING 
NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT ♦25°C. AND 1000 i 100 CPS 

FOR VALUES UP TO 1.0 MFD AND 60 ± 6 CPS FOR VALUES 
GREATER THAN 1.0 MFD. 

(2) CAPACITANCE TOLERANCE: *5% AT *25°C AND 1000 1 100 CPS 

^_ FOR VALUES UP TO 1.0 MFD AND 60 i 6 CPS FOR VALUES 

GREATER THAN 1.0 MFD. 

3. DESIGN REQUIREMENTS: 

ft. DC WORKING VOLTAGE: PER TABLE AT ♦125°C. _ 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦125°C. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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DESIGN REQUIREMENTS: (CONTINUED) 

C. DISSIPATION FACTOR: 1 % MAX FOR CASE SIZES D THRU U 

(SEE TABLE II) AND 1.5% MAX FOR SIZES A, B, AND C; 
AT ♦25°C AND 1000 t 100 CPS FOR VALUES UP TO 1.0 
MFD, AND 60 1 6 CPS FOR VALUES GREATER THAN 1.0 
MFD. 

D. INSULATION RESISTANCE: 

(1) AT ♦25°C: 2000 MEGOHM-MICROFARADS MIN. NEED NOT 

EXCEED 12,000 MEGOHMS. 3000 MEGOHMS MIN. 
BETWEEN CASE AND EITHER TERMINAL. 

(2) AT ♦125°C: 

(a) FOR 200 VDC UNITS: 

10 MEGOHM-MICROFARADS MIN.NEED NOT EXCEED 
ISO MEGOHMS. 

(b) FOR 400 AND 600 VDC UNITS: 

40 MEGOHM-MICROFARADS MIN. NEED NOT EXCEED 
600 MEGOHMS. 

E. TEMPERATURE COEFFICIENT: NON LINEAR, REF FIGURE I 

FOR TYPICAL CAPACITANCE CHANGE VS TEMPERATURE. 

F. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 

METAL I ZED PAPER AND A MINERAL WAX IMPREGNATED 
POLYESTER FILM. THE CASE SHALL BE A METAL AND 
SEALED. CONNECTIONS SHALL BE SUCH THAT THE PARTS 
SHALL BE ESSENTIALLY NON-INDUCTIVE. 

G- LEAD STRENGTH: LEADS SHALL WITHSTAND A 5 POUND 

AXIAL PULL FOR 1 MINUTE. THEY SHALL ALSO WITH¬ 
STAND THE FOLLOWING TEST TWICE - WITH A 2 POUND 
LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, 
THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN 
BACK 90° TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PER¬ 
FORMANCE. 

H. ENVIRONMENTAL: PER ND 1002045 IN ADDITION TO THE 
(1) FOLLOWING: 

(a) SEALING TEST: UNITS SHALL GIVE NO INDICATION 

OF LEAKAGE WHEN TESTED PER METHOD 512, PRO¬ 
CEDURE I OF MIL-STD-810. 

(b) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE 

DURING AND AFTER AND SHALL SUSTAIN NO 
DAMAGE AS A RESULT OF EXPOSURE TO 10"* MM 
OF MERCURY FOR 96 HOURS. 

(c) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE 

TEST PER ND 1002045, PARAGRAPH 4.2.7.1 
SHALL BE 1 5%. 
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SPECIAL CONDITIONING BY SUPPLIER: (, 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 

HOURS MINIMUM AT RATED WORKING VOLTAGE AT A ^ 

TEMPERATURE OF ♦85°C. THE MANUFACTURER SHALL ^ 
DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
CAPACITANCE 
DISSIPATION FACTOR 
INSULATION RESISTANCE 

B. THE DATA SHALL BE PRESENTED IN A MANNER THAT PRO¬ 

VIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING, THE 
FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIERS SHALL C0NF0RM.T0 QUALITY ASSURANCE PROVISIONS 
SPECIFIED JN ND 10154-04, CUSS Z. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 
PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: THE ULTIMATE LEAD MATERIAL REQUIRED FOR THIS 
PART IS PER ND 1015402. UNTIL THIS MATERIAL IS 

AVAIUBLE IN PRODUCTION (AT WHICH TIME THIS DRAWING 
WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL SHALL BE 
NICKEL CLAD COPPER, ELECTRO TIN PUTED. A CERTIFI¬ 
CATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL AC¬ 
COMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 
ZENER VOLTAGE (Vz AT Izt) 
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REVERSE CURRENT (Ir) AT 25°C 
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DESIGN REQUIREMENTS: ’ 

ELECTRICAL SPECIFICATIONS: PER TABLE II. 

MAXIMUM RATINGS: PER TABLE I 

STORAGE TEMPERATURE: -65°C TO ♦175°C. 

SURGE CURRENT: 5 X IzM (TABLE I), 5 SURGES AT 1 MINUTE 
INTERVALS OF 8.3 M SEC DURATION SUPERIMPOSED ON l7T 
(TABLE II). 

THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): .150°G/MW 
MAXIMUM 

POWER -DISSIPATION: 1 WATT MAX., DERATE 6.67 MW/°C ABOVE 
25°C AMBIENT. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE:. 100°C 1 0°C 

2. POWER DISSIPATION: 250 MILLIWATTS 

(DIODE IN VOLTAGE BREAK DOWN CONDITION) 

3. MOUNTING: BY CLIPS 1/2 INCH 1 1/16 INCH FROM 
DIODE BODY. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURM¬ 
IN: 

ZENER VOLTAGE AT IZT 

ZENER IMPEDANCE AT IZT 

REVERSE LEAKAGE CURRENT AT 25°C 

THE SATA SHALL SE PP£$EH T ED !H A MfMiirp THAT ponvinrg 
"positiveTdENTIFI CATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT v 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEEWJTE4/ 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 

THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 

THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 

EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 

EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 

FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ±3% OF INITIAL VALUE 

ZENER IMPEDANCE: 115* OF INITIAL VALUE 

REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE ORIhA, 

_ VYk'.lCH LVE.R1S GREATER_ZZZZI 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10* OF THE DC LEVEL. 

d-WB) 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF 
BREAKDOWN VOLTAGE AT 10* IZM, THEN INCREASING CURRENT 
TO 50* IZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 
90 SECONDS (MINIMUM). THE DIFFERENCE IN MEASURED 
VOLTAGE IS AVz. DURING THIS TEST THE DIODE SHALL BE 
SUSPENDED BY ITS LEADS A MINIMUM OF 1/2 INCH FROM THEr- 
BODY OF THE DIODE IN A STILL AIR AMBIENT OF 25°C. L 


_ 4. REQUIRED FOR LOTS LARGER THAN 100 PIECES. 
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D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND 1002129. 



GRAPHICAL SYMBOL 


INSPECTION AND ACCEPTANCE: 
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PART IS PER ND 1015402. UNTIL THIS MATERIAL IS 

AVAILABLE IN PRODUCTION (AT WHICH TIME THIS DRAWING 
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' C.- MARKING:- THE MANUFACTURER'S NAME, TRADEMARK OR CODE: DATE CODE: NASA P/N 

(LAST THREE DIGITS REQUIRED) AND DASH NUMBER AND REV. LETTER AND SERIAL ‘ 

NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD-130. 
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DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I 
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SPECIAL CONDITIONING BY SUPPLIER: 

». BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE: 2S»C ♦ 2*C 


2. POWER DISSIPATION: 530 milliwatts 

(DIODE IN VOLTAGE BREAK DOWN CONDITION) 

3. MOUNTING: BY CLIPS 1/2 INCH i 1/16 INCH FROM 
DIODE BODY. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 


IN: 

(1) ZENER VOLTAGE AT IZT 

(2) ZENER IMPEDANCE AT IZT 

(3) REVERSE LEAKAGE CURRENT AT 25°C 

C. THE DATA SHALL BE PRESENTED IN A M4NNFR THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE4) 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(D PARAMETRIC CHANGE LIMITS: 

a. ZENER VOLTAGE: t 3% OF INITIAL VALUE 

b. ZENER IMPEDANCE: flN ABSOLUTE CHANGE EQUAL TO 2CK OF SPECIFIED MAX. ZENER IMPEDANCE. 

C. REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 

. WHICH EVER iS GREATER 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10* OF THE DC LEVEL. 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF 
BREAKDOWN VOLTAGE AT 10* IZM, THEN INCREASING CURRENT 
TO 50* IZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 
90 SECONDS (MINIMUM). THE DIFFERENCE IN MEASURED 
VOLTAGE IS AVz. DURING THIS TEST THE DIODE SHALL BE 
SUSPENDED BY ITS LEADS A MINIMUM OF 1/2 INCH FROM THE 
BODY OF THE DIODE IN A STILL AIR AMBIENT OF 25°C. 

_ 4. REQUIRED FOR LOTS LARGER THAN 100 PIECES. _ 
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MAXIMUM RATINGS AT AMBIENT TEMPERATURE=25°C 
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RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS MO RISPONSIRILITT NOR ANT ORIIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
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IMG ART RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
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REQUIREMENTS: 

1- GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED JN ND 10154-04, CLASS 2- 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS7 
0. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 
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GRAPHICAL SYMBOL 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: THE ULTIMATE LEAD MATERIAL REQUIRED FOR THIS 
PART IS PER ND 1015402. UNTIL THIS MATERIAL IS 

AVAILABLE IN PRODUCTION (AT WHICH TIME THIS DRAWING 
WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL SHALL BE 
NICKEL CLAD COPPER, ELECTRO TIN PLATED. A CERTIFI¬ 
CATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL AC¬ 
COMPANY EACH SHIPMENT. 

B- ELECTRICAL CHARACTERISTICS: PER TABLE 11 
(D ZENER VOLTAGE (V Z AT I Z t) 

(2) ZENER IMPEDANCE (Zzt) 

(3) REVERSE CURRENT ( |r) AT 25°C . - - i, 

C.. MARKING:- THE MANUFACTURER'S NAME, TRADEMARK OR CODE: DATE CODE: NASA P/N 
(LAST THREE DIGITS-REQUIRED) AND DASH NUMBER AND REV. LETTER AND SERIAL ! 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND1002019 
THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART AND/OR PACKAGE. i 

$ . i 

DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

U. SURGE CURRENT: 5 X IzM (TABLE I), 5 SURGES AT 1 MINUTE 
(TABLE*M)^ 8 * 3 M SEC DURAT,0N SUPERIMPOSED ON l Z T 

E. THERMAL resistance (junction to ambient air WITH CLIPS 1/2 
MAXIMUM B ° DY * D ' 0DE IM ST,LL FREE A,R)e .150°C/MW 

F ‘ P0W 25Oc I ^bIENT° N: 1 WATT M * X *' DERATE 6,67 MW/ ° C AB0VE 


CATHODE LEAD 




.026 1MA - 


.230 MAX 


.225 MAX 


1.25 MIN- 
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1.25MIN- 


_F_ F F 

E _ E D 

D _D_ D 
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SPECIAL CONDITIONING BY SUPPLIER: 

». BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE: 25*C + 2-C 

2. POWER DISSIPATION: 530 milliwatts 

. . (DIODE IN VOLTAGE BREAK DOWN CONDITION) 

3. MOUNTING: BY CLIPS 1/2 INCH t 1/16 INCH FROM 
DIODE BODY. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURM¬ 
IN: 

(D ZENER VOLTAGE AT IZT 

(2) ZENER IMPEDANCE AT IZT 

(3) REVERSE LEAKAGE CURRENT AT 25°C 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE4) ~ 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 

THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 

THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 

EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 

EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 

FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

0) PARAMETRIC CHANGE LIMITS: 

a. ZENER VOLTAGE: ± 3# OF INITIAL VALUE 

b. ZENER IMPEDANCE: AN ABSOLUTE CHANGE EQUAL TO 20K OF SPECIFIED MAX. ZENER IMPEDANCE. 

C. REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 

"__I WHICH EVER IS GREATER 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10* OF THE DC LEVEL. 




3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF 
BREAKDOWN VOLTAGE AT 10* IZM, THEN INCREASING CURRENT 
TO 50* IZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 
90 SECONDS (MINIMUM). THE DIFFERENCE IN MEASURED 
VOLTAGE IS AVZ. DURING THIS TEST THE DIODE SHALL BE 
SUSPENDED BY ITS LEADS A MINIMUM OF 1/2 INCH FROM THEi— 
BODY OF THE DIODE IN A STILL AIR AMBIENT OF 25°C. I 


4. REQUIREO FOR LOTS LARGER THAM 100 PIECE5. 
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ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C (UNLESS OTHERWISE SPECIFIED) 
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ZENER 

VOLTAGE ZENER TEST 
(m^\ CURRENT 


DASH <V Z ) WWKfcWl 

NUMBER VDC ,,, , 

T0L-±5% OZTXIZK) 
_aLI ZT “ADC MApc 


MAXIMUM 

ZENER IMPEDANCE 


MAXIMUM 

REVERSE CURRENT 


VOLTAGE REGULATION 
10% I 50% I 


6.8 

37 

1.0 

3.5 

7.5 

34 

0.5 

4.0 

8.2 

31 

0.5 

4.5 

9.1 

28 

0.5 

5.0 

10 

25 

0.25 

7.0 

11 

23 

A 

8.0 

12 

21 

i 

9.0 


UA DC 

UA DC 

150 

300 

75 

150 

50 

120 

25 

75 

2 

30 


-10 

16 

15.5 

16 

700 

-11 

18 

14.0 

20 

750 

-12 

20 

12.5 

22 

750 

-13 

22 

11.5 

23 

750 

-14 

24 

10.5 

25 

750 

-15 

27 

9.5 

35 

_ 750 

-16 

30 

8.5 

40 

1000 

-17 

33 

7.5 

45 

1000 

-18 

36 

7.0 

50 

1000 

-19 

39 

6.5 

60 

1000 

-20 

43 

6.0 

70 

1500 

-21 

47 

5.5 

80 

1500 

-22 

51 

5.0 

95 

1500 

-23 

56 

4.5 ♦ 

100 

2000 

-24 

62 

4.0 0.25 

125 

2000 

~ r TT~ 

22 ± 2% 

11.5 0.25 

23 

750 


FZT~AT IZK AT 25°C AT 100°C VOLTS 1 IZM IzM MAX A Vz 
AS OHMS UA DC UA DC DC MAqC MADC VDC 


L4.0 70.0 
L2.5 62.25 
LI.5 55.75 
10.5 52.50 

9.5 47.5 

8.5 42.5 
8.0 40.0 

7.4 37.0 

6.3 31.5 
6.0 30.0 
5.2 26.0 

4.7 23.5 

4.3 21.5 
4.0 20.0 
3 A 17.0 

3.1 15.1 

2.8 14.0 

2.6 13.0 

2.3 11.5 

2.1 10.5 

1.9 9.5 
1.8 9.0 

1.7 8.5 

1.5 7.5 

4.3 21.5 


MAXIMUM 
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VOLTAGE 

COEFFICIENT 

DROP AT 

AT 1 ZK 

AT 1ZT 

200 MA DC 


(25°C TO 125°C) 

VDC 

VOC 

%/°C 

1.5 

6.2 

.057 


7.1 

.061 


7.6 

.065 


8.7 

.068 


_9.0 

.071 


10.0 

.073 


10.5 

.076 


11.5 - 

.079 


13.0 

.082 


14.0 
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18.0 
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19.0 

.087 


21.0 
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24.0 

.090 


27.0 
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REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY (KOVAR) PER NASA DOCUMENT 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

ZENER VOLTAGE (V z ) 

ZENER IMPEDANCE (Z ZT AND Z ZK ) 

REVERSE CURRENT (I R ) 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, TYPE DESIGNATION, DATE CODE, LOT 

CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART., IN ACCORDANCE WITH MIL->STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65 *C TO +175*0 
ELECTRICAL RATING: PER TABLE I 
TOLERANCE: ♦ 5% 

ELECTRICAL SPECIFICATION: PER TABLE II 

POWER DISSIPATION: 1 WATT MAX, DERATE 6.67 MW/*C ABOVE 25*C. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NDT002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS l. 

PACKAGING ANO PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
NIL-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKINGOF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN 

ACCORDANCE WITH MIL*-P-19491 ANO SHALL INCLUOE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100*C 1 0*C 

2. POWER DISSIPATION: 50% OF 10Q*C CASE TEMPERATURE RATING 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR PARAMETRIC 
CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


FOR INFORMATION ONLY 

CLASS B RCLCASZ TOR No. DATE 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR 
TO AND FOLLOWING BURN IN: 

1. ZENER VOLTAGE (V z ) 

2. DYNAMIC IMPEDANCE (Z Z t) 

PARAMETRIC CHANGE LIMITS: . 

1. ZENER.VOLTAGE: ♦ 1% OF.INITIAL VALUE 

2. DYNAMIC IMPEDANCE: 15% OF INITIAL VALUE 

• INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 



PROCUREMENT NOTE: 

A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON 
THIS DRAWING EXCEPT LEAD MATERIAL SPECIFICATION 
AND PHYSICAL DIMENSIONS. . 

a UPON SPECIFIC INSTRUCTION BY TECHNICAL DlRECTIVE( td) 
PROCURE THIS PART AS CHANGE SYMBOUHBY ORDERING TO 
• VENDOR CATALOGUE-NUMBER AND. SPECIFICATIONS. REFERENCE 
ND 1002034 - 

C DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS 
MADE TO THIS DRAWING BY OTHER THAN REVISION SYMBOli—) 

PROCURE ONLY FROM APPROVED SOURCES LISTED 
,0N ND1002034.FOR THIS DRAWING. 
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CURRENT 
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MApc 
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UA DC 

(Ir) 
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REQUtREMENXS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h EE ) 

COLLECTOR CUTOFF CURRENT <I CB0 ) 

SATURATION VOLTAGE <V C e(SAT)> 

BREAKDOWN VOLTAGE (BV CE0 ) 

BREAKDOWN VOLTAGE (BV CB0 ) 

NOISE FIGURE (NF) 

EMITTER CUTOFF CURRENT (I EB0 ) 

MARKING: MARK UNITS PER NH-ST0-I5O MYTH MANUFACTURERS NAME OR SYMBOL 
TYPE DESIGNATION. DAIE.COOE h -LOT CODE AND-SERIAL NUMBER. 


GROUP II (DESIGN REQUIREMENTS}; 

FUNCTION TEMPERATURE: H>5*C TO +200*0. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION 

AT 25*C AMBIENT TEMPERATURE: 400 MILLIWATTS. MAXIMUM 
\ > DERATING: LINEAR TO,+200*C 
AT 25*C CASE TEMPERATURE: 4 WATTS. MAXIMUM 
DERATING: 40*C/WATT 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF N0100205L. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404. CLASS 1. 

PACKAGING ANO PACKING: UNIT PACKAGING JWD PACKING SHALL BE 
14 ACCORDANCE 4IITH MIL-P-1W1 LEVEL A IN BOTH INSTANCES. 

(t) MAKING OF UNIT PACKAGES AKD EXTERIOR SHIPPING CONTAINERS 
, SMALL B644 ACCORQANCfc Ntm MIL-4-1GADV ANO SHALL INCLUDE 
•< .THE NASA DRAWING NUMBER; ANO REVISION LETTER. 

1- 5 -A., . 5v.r ... 

+ ’ £*« * ‘iC 1-- '.‘f if CLL-' • * Mv . ... 


PROCURE ONLY FROH APPROVED SOURCES LISTED 
OMNOI002034 FOR THIS DRAWING. 



REVISIONS 


DATE I APPROVAL 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. AMBIENT TEMPERATURE: >55 # ♦ 10*C 

2. COLLECTOR VOLTAGE V CB : -30 VOLTS i 5% 

3. POWER DISSIPATION: 114 MILLIWATTS 1 10% (Tj « *105*C) * 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. COLLECTOR SATURATION VOLTAGE, V CE ( SflT ) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, # h FE . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT .CHANGE 
BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAM. TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF iEACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE ;THAN 10%iIN * FE SHALL NOT 
BE ACCEPTABLE. ^ 

.INTERPRET DRAWING tIN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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COLLECTOR 

VOLTAGE 

(V CB ) 

LHIIIbH 

VOLTAGE 

tVEB) 

-COLLECTOR 

VOLTAGE 

<vce) 

..COLLECTOR 

POWER 

DISSIPATION 

EIA 

TYPE 

DESIGNATION 
(FOR REFERENCE) 

Voc 

Vpc 

Voc 

u 

-60 

-6 

-45 

.4 

2N2G05 


TABLE II 


1 ELECTRICAL CHARACTERISTICS AT TA = +25*C (UNLESS OTHERWISE SPECIFIEI 

n _ _ 


PARAMETER 

CONDITIONS 

SYMBOL 

— 

noFAvnnuN voi tagf 

Ir * -10 i«A 9 Ir * 0 

bvceo 

_ 

IRtAKbOWN VOLTAGE 

Ir * -10 uA, If * 0 

■ycm_ 

m—mmm 

BREAKDOWN VOLTAGE 

If * -10 uA, Ic * 0 

bvebq_ 

_ 

COLLECTOR CUTOFF CURRENT 

VCB » V. IE » 0 _ 

*CBO 


EMITTER CUTOFF CURRENT 

Yeb » -5 v, i c « o 



COLLECTOR CUTOFF CURRENT 

V CE » -45 V, V B E * o 

...Jces_ 

_ 

COLLECTOR CUTOFF CURRENT 

VfF » -45 V. Vrf s 0. Tn x *150*0 

If.FS 

_ 

STATIC FORWARD CURRENT TRANSFER RATIO 

Vpf » -5 V, Ic = -10 uA 

h FE 


Vcf * -5 V, Ic * 10 uA. T 4 x -55*C 

h FE 


Vf f = -5 V, Ic « -500 uA 

h FE 


Vcf * -5 V, Ir « -10 »A 

JlEE_ 


SAIUHAilUN VULTmoL „ 

Ir = “10 mA. = -0.5 »A 

Vr.F(»«t)_- 


SATURATION VOLTAGE 

Ir = -10 f*A, Ir * -0.5 wA 

VnF(sat) 

_ 

SMALL-SIGNAL, SHORT-CIRCUIT, FORWARD-CURRENT 
TRANSFER RATIO 

Vce 8 -5 K, Ic 8 -1 f * 1 kc 



VfF = -5 V, Ic » -0.5 nA, f x 30 ic 

h f« 


SMALL-SIGNAL. SHORT-CIRCUIT INPUT IMPEDANCE 

Vcf = -5 V, Ir x -1 mfl. M 11c 

Rib . . a 


SMALL-SIGNAL, OPEN-CIRCUIT, REVERSE.VOLTAGE 
TRANSFER RATIO 

Vce * "5 V, Ic « -1 *A, ♦ x i ke 

•*rb ! 


SMALL-SIGNAL, OPEN-CIRCUIT, OUTPUT ADMITTANCE 

Vqe * "5 v, ic s ”1 f « i kc 

Rob 


OUTPUT CAPACITANCE 

8 -5 V, l£ s 0, f s i me 

c ob_ 

_ 

NOISE FIGURE 

V CE X -5 V, Ic x -10 uA 

R a x 10 K n, B h X 10 CPS TO 10 kc 

NF 
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/l\ • PULSE CONDITIONS: LENGTH < 12 mSEC; DUTY CYCLE < 2*. 
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REQUIREMENTS: 


GROUP I (INSPECTION BY SU?PLIER AND USER): 

LEAD OATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h EE ) 

COLLECTOR CUTOFF CURRENT (IcBO> 

SATURATION VOLTAGE (Vce(SAT)> 

BREAKDOWN VOLTAGE (BV CE0 ) 

BREAKDOWN VOLTAGE (BV CB0 ) 

NOISE FIGURE (NF) 

EMITTER CUTOFF CURRENT (Iebo> 

MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURERS NAME OR SYMBOL, 
TYPE DESIGNATION, OATE CODE * LOT CODE AND SERIAL NUMBER. 


GROUP II (DESIGN REQUIREMENTST: 

JUNCTION TEMPERATURE: -b5*C TO *200*0, 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION 

AT 25*C AMBIENT TEMPERATURE: 400 MILLIWATTS, MAXIMUM 
. DERATING: LINEAR TO *200*C 
AT 25*C CASE TEMPERATURE: 4 WATTS, MAXIMUM 
DERATING: 40*C/WATT 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF N0T002CS1. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS 1. 

PACKAGING ANO PACKING: UNIT PACKAGING .ANO PACKING SHALL BE 
IN ACCORDANCE .WITH MI4.-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) NARKING OF UNIT PACKAGES ANO EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH WIL-P-19491 AND SHALL INCLUDE 

iTHE NASA DRAWING NUMBEA AND REVISION LETTER. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. AMBIENT TEMPERATURE: *55* 4 10*C 

2. COLLECTOR VOLTAGE V CB : -30 VOLTS 4 5* 

3. POWER DISSIPATION: 114 MILLIWATTS 4 10% (Tj » *105*0 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. COLLECTOR SATURATION VOLTAGE, V CE(sflT ). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hp E . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING. THE FINAL READING ANO THE PERCENT CHANGE 
BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. -UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 1OX IN h FE SHALL NOT 
BE ACCEPTABLE. 

INTERPRET DRAWING ilN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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DATE I APPROVAL 


NOTES: 

I. GENERAL REQUIREMENTS: 


2.930101 SYM I DESCRIPTION I DATE I APPROVE 

-- ORIGINATED 

QP SEE' PROCUREMENT NOTE 7 

~l REPLACED WITH CHANGE : , ,jJ 

_ BY REV B PER TDRR QQU/TL 


UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-10509, STYLE RN70, CHARACTERISTIC C, 
TOLERANCE F; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 


CONSTRUCTION REQUIREMENTS: 

A. LEADS: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED PER NASA DOCUMENT PS 1015401. 
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UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-10509. STYLE RN70. CHARACTERISTIC C, 
TOLERANCE F; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 


CONSTRUCTION REQUIREMENTS: 
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EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180* 

TO THE OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR 
LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

B. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL. TYPE NUMBER. 
RESISTANCE VALUE, TOLERANCE, CODE DESIGNATION OF TEMPERATURE COEFFICIENT AND CODE DATE OF 
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MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, 
DASH NUMBER, AND REVISION LETTER. 
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A. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002057. 
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NOTICE - WHEN eOVCRNMCNT DRAWINGS. SPECIFICATIONS. 'OR°™ E * 
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RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT TMERERT INCURS NO RESPONSIRILITV NOR ANY OGL **J' 0N ^ 
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INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OE SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATEO THERETO. 


2.930101 


REVISIONS 
DESCRIPTION 


ORIGINATED 

SEE PROCUREMENT NOTE 7 


NOTES: 

l. GENERAL REQUIREMENTS 

A. 


UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-10509, STYLE RN70, CHARACTERISTIC C, 
TOLERANCE F; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 


CONSTRUCTION REQUIREMENTS: 

A. LEADS: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENOS UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180* 
TO THE OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR 
LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

B MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE NUMBER, 
RESISTANCE VALUE, TOLERANCE, CODE DESIGNATION OF TEMPERATURE COEFFICIENT AND CODE DATE OF 
MANUFACTURE . 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, 
DASH NUMBER, AND REVISION LETTER. 

QUALIFICATION REQUIREMENTS:' 

A. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NDT002057., 


FOR INFORMATION ONLY 


CLASS B RELEASE TOR No. __££_£££ DATE 

2 o v 


QUALITY ASSURANCE REQUIREMENTS: 

A. 


SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN NASA SPECIFICATION 
ND 1015404, CLASS 2. . 

INTERPRET DRAWING IN ACCORDANCE .WITH STANDARDS PRESCRIBED BY NIL-0-70327. 

BURN IN: 


UNITS SHALL BE BURNE&4N FOR 100 HOURS AT RATED POWER. 

POWER DISSIPATION i(1/2W) AT 125*C. ALL UNITS EXHIBITING NORE THAN 0.5X VARIATION 
FROM INITIAL VALUE OR DRIFTING OUT OF SPECIFIED TOLERANCE. SHALL BE REJECTED. 

.WAIVE AS REQUIRED ALL , INFORMAT ION PRESENTED ON THIS .DRAWING EXCEPT LEAD MATERIAL 
SPECIFICATION AND PHYSICAL DIMENSIONS. . 

UPON SPECIFIC INSTRUCTION BY TECHNICAL .DIRECTIVE (TO) PROCURE THIS PART AS CHANGE SYMBOL (-* BY 
OROERING TO VENDOR CATALOGUE .NUMBER A SPECIFICATIONS. .REFERENCE MD1002034. 

DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE .IS NAOE TO THIS DRAWING BY OTHER THAN REVISION SYMBOL (—). 
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NOTICK — WHEN SOVCRNMCNT DR*WINS*. lPICIFICATlORl. OR OTHER DAT* 
ARC USED ROA ARY PURPOSE OTHER THAR IR CONNECTION WITH A DEFINITELY 
RELATED •OVCRHMCHT PROCURBHBRT OPERATIOR. ™ e ETATE* DOVERR- 
MERT THERCRV IRCUR* RO RESPONSIBILITY ROR ARY ORUOA^ON WHATSOEVER. 
AHD THE PACT THAT THE ROVCRHRBHT RAY HAVE FORRULATED. PMRRISHEO. OR 
IR ARY WAY SUPPLICO THE SAIO DRAWIRCS. EFECIPICATiORS OR OTHER DATA IS 
HOT TO RE RE CARDED DY IRPLICATIOR OR OTHERWISE AS IR ARY MARKER 
LICENSING THE HOLDER OR ARY OTHER PERSOR OR 

IRC ARY RISHTS OR PERRISSIOH TO R A MU F ACT URL. kU * 

PATERTED IRVERTIOR THAT RAY IR ART WAY RE RELATED THERETO. 


NOTES: 
I. ft 


REQUIREMENTS: 

A. GENERAL: LAMP ASSEMBLY SHALL CONSIST OF TWO LAMP MODULES, FIRMLY FIXED IN A 
FLANGED BASE PER REQUIREMENTS LISTEO IN TABLE I. 

B. GROUP I (INSPECTION BY MANUFACTURER AND USER). 

MARKING: EACH ASSEMBLY SHALL BE MARKED ON THE LAMP BASE WITH THE MANUFACTURER'S 
NAME OR APPROVED TRADEMARK AND PART NUMBER. 

LAMP MODULE SELECTION: EACH LAMP SHALL BE SELECTED FOR UNIFORM FILAMENT HEIGHT 
AND FILAMENT SHALL LIE IN THE PLANE FROM SUPPORT POST TO SUPPORT POST WITH A 
TOLERANCE OF t 2 FILAMENT WIDTHS. 

ENVELOPE: EACH LAMP SHALL BE SELECTED FOR ENVELOPES FREE FROM SCRATCHES AND 
RELIEF CRACKS. 

WORKMANSHIP: EACH LAMP ASSEMBLY SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER 
FREE FROM EXCESSIVE EPOXIES AND ANY DEFORMATIONS. 

ASSEMBLY STRENGTH: EACH LAMP MODULE SHALL BE FIRMLY SECURED IN LAMP BASE. 

COLOR: EACH LAMP SHALL BE CLEAR IN COLOR. 

C. GROUP II (DESIGN REQUIREMENTS). 

VIBRATION: IS 6 THROUGH 2000 CPS,0.3" DOUBLE AMPLITUDE TO 36 CPS. 

SHOCK: 100 G. 

TEMPERATURE: -65 # C TO ♦85*C. 

HUMIDITY: 10 CYCLES PER MIL-E-5272C, RANGE 20»C TO 71*C. 

ALTITUDE: 120,000 FEET. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS SPECIFIED IN NASA DOCUMENT ND 1002056. 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT NO 1015404, CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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CHANGES AND UPGRADED TO 
CLASS A 

RELEASE PER TDRR oiott- 
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REQUIREMENTS! 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404. CUSS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002056 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LAMP MODULES SHALL MEET ALL REQUIREMENTS OF MS 24367 AND SELECTED PER 
REQUIREMENTS SPECIFIED IN INSPECTION AND ACCEPTANCE SECTION. 

INSPECTION ft ACCEPTANCE (100%): 

LmiiP awMiu SELECT! u!< . £AC*» LAmP iiuuiii (2 ftEQS PER ASSEMBLY) SHALL BE 

SELECTED TO THE F0LL0WIN6 ENVELOPE AND FILAMENT CONDITIONS : 

ENVELOPE: ,_ 

1. FREE FROM SCRATCHES, CHIPS, PITTING AND RELIEF CRACKS. I 

2. FREE FROM AIR BUBBLES AND DISCOLORATION. (T) 

3. SHALL HAVE NO LOOSE PARTICLES WITHIN. N-' 

4. SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER FREE FROM ANY _I_ 

DEFORMATIONS. 

1. SMALL BE UNIFORM IN HEIGHT AND SHALL LIE IN THE PUNE FROM SCHEMATIC DIAGRAM 

SurrCRT POST TO SwrruRT POST WITH A TOLERANCE OF ♦ 2 FILAMENT . 

WIDTHS. ~ .250-*qqb 

2. FILAMENT LEAD OR ANY PORTION OF THE FILAMENT SHALL NOT TOUCH DIA 

ENVELOPE. 

3. FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND SHALL NOT BE 
CRUSHED, COMPRESSED OR UNBAUNCED. 

MECHANICAL REQUIREMENTS: 

MARKIN6: EACH ASSEMBLY SHALL BE MARKED ON THE UMP BASE WITH THE 
MANUFACTURER'S NAME OR APPROVED TRADEMARK AND PART NUMBER. 

UNIT PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH YhE NASA DWG NO.,REV ( DASH NO. 
WORKMANSHIP? EACH LAMP ASSEMBLY SHALL BE MANUFACTURED IN A WORKMANLIKE 
MANNER FREE FROM EXCESSIVE EPOXIES AND ANY DEFORMATIONS. 

ELECTRICAL REQUIRMLNTS: PER TABLE I (VALUES SHOWN ARE FOR TOTAL ASSEMBLY) 

DESI6N REQUIREMENTS: 

LAMP MODULE COLOR: EACH LAMP MODULE SHALL BE CLEAR IN COLOR. 

UMP ASSEMBLY BASE: STANDARD MIDGET FLANGE. 

ENVIRONMENT: 

VIBRATIGN: 15 6 THROUGH 2000 CPS. 0.3" DOUBLE AMPLITUDE TO 36 CPS. 

SHOCK: 100 6 

TEMPERATURE: -65*C TO ♦85*C. j-1-1 

HUMIDITY: 10 CYCLES PER MIL-E-5272 , RANGE 20*C TO it C. B B 

ALTITUDE: 120,000 FEET. SHEET I SHEET 2 
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RELEASE PER TDRR 02.0 S-f- 


DATE I iPMOVAL 
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TABLE i 


IVniTACF 

NUMBER RAT ING 
NUMBER (VQLTS) 

1 5.0 

2 5.0 

—3 


rilOPEMT 
RATING 
(AMPS) 
.120 i 10 % 
.120 t lpg 
.150 t 10 X 
.230 t 10% 


AWEDARF LIFE 

HOURS AT 
5 VOLTS 16 VOLTS 


OQ.QUU 

60.000 

16.000 

16.000 


6.000 

6.000 

1.600 

1.600 


Mr AN SPUED inAI_ 
CANDLEPOWER 
AT 5 VOLTS 
.064 t 25* 
.106 t 25* 
.176 1 25% 
,294 i 25* 


INniyiniiAj. 
LAMP MODULE 
NO. (2 REQUIRED) 
MS24367-660 
MS24367-683 
MS24367-713 
MS24367-715_ 
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AMt USES FON ANT PURPOSE OTNEN THAN IN CONNECTION WIT* A O* FINITE IT 
NELATEO SOVENNNBNT PNOCUNSHENT OPENATION. THE UNITED STATES AOTEJN- 
NENT THEMNY INCUR* NO RESPONSIBILITY NON ANT ONLI«ATION »" * T *®* * 1 "■ 
AND THE FACT THAT THE SOrCNNNENT HAT HAVE FONNHLATBO. '***'*"■”'.<* 
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REQUIREMENTS: 

6ENERAL* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Mll-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NO 1015404. CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE* 

QUIREMENTS SPECIFIED IN NO 1002056 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LAMP MODULES SHALL MEET ALL REQUIREMENTS OF MS 24367 AND SELECTED PER 
REQUIREMENTS SPECIFIED IN INSPECTION AND ACCEPTANCE SECTION. 

INSPECTION A ACCEPTANCE (100%): .......... 

LAMP MUUULE StLtLiiuN tAUi LAmP MODULE (2 REQD PtR A32S3LY) SHALL 3u 
SELECTED TO THE FOLLOWING ENVELOPE AND FILAMENT CONDITIONS : 

ENVELOPE: ”-1- 

1. FREE FROM SCRATCHES, CHIPS, PITTIN6 AND RELIEF CRACKS. 

2. FREE FROM AIR BUBBLES AND DISCOLORATION. U°) [ 

3. SHALL HAVE NO LOOSE PARTICLES WITHIN. y 

4. SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER FREE FROM ANY - 1 - 

DEFORMATIONS. 

FILAMENT: SCHEMATIC DIAGRAM 

1. SHALL BE UNIFORM IN HEIGHT AND SHALL LIE IN THE PLANE FROM 

SUPPUKT POST TO SUPPORT POST WITH A TOLERANCE OF ♦ 2 FILAMENT 005_ 

WIDTHS. .250-.005 

2. FILAMENT LEAD OR ANY PORTION OF THE FILAMENT SHALL NOT TOUCH DIA 

ENVELOPE. 

3. FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND SHALL NOT BE 
CRUSHED, COMPRESSED OR UNBALANCED. 

MECHANICAL REQUIREMENTS: 

MARKING: EACH ASSEMBLY SHALL BE MARKED ON THE LAMP BASE WITH THE 

MANUFACTURER'S NAME OR APPROVED TRADEMARK AND PART NUMBER. _ ^ ^ 

UNIT PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH YhE NASA DWG NO.,REV £ DASH NO. 

WORKMANSHIP: EACH LAMP ASSEMBLY SHALL BE MANUFACTURED IN A WORKMANLIKE 

MANNER FREE FROM EXCESSIVE EPOXIES AND ANY DEFORMATIONS. _ 

ELECTRICAL REQUIRMENTS: PER TABLE I (VALUES SHOWN ARE FOR TOTAL ASSEMBLY) 

DESIGN REQUIREMENTS: 

LAMP MODULE COLOR: EACH LAMP MODULE SHALL BE CLEAR IN COLOR. 

LAMP ASSEMBLY BASE: STANDARD MIDGET FLANGE. 

ENVIRONMENT: 

VIBRATION: 15 6 THROUGH 2000 CPS. 0.3" DOUBLE AMPLITUDE TO 3 6 CPS. __ 

SHOCKS 100 G _C_C_ 

TEMPERATURE: -65*C TO ♦85*C. _ B B 

HUMIDITY: 10 CYCLES PER MIL-E-5272 , RANGE 20*C TO 7 t C. _ 

ALTITUDE: 120,000 FEET. SHEET I SHEET 2 
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(4) LAMP MODULE SELECTION (100*): EACH LAMP MODULE ( 2 REQ’D 
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(a) ENVELOPE: 
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REQUIREMENTS: (CONTINUED) 

3. DESIGN REQUIREMENTS: 

A. LAMP MODULE COLOR: EACH LAMP MODULE SHALL BE CLEAR IN 
COLOR. 

B. LAMP ASSEMBLY BASE: STANDARD MIDGET FLANGE. 

C ENVIRONMENT * 

(1) VIBRATION: 15 G THROUGH 2000 CPS. 0.3" DOUBLE 
AMPLITUDE TO 36 CPS. 

(2) SHOCK: 100G 

(3) TEMPERATURE: -65°C TO ♦85°C. 

(4) HUMIDITY: 10 CYCLES PER MIL-E-5272, RANGE 20°C TO 71°C. 

(5) ALTITUDE: 120,000 FEET. 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: EACH ASSEMBLY SHALL BE MARKED ON THE LAMP BASE 
WITH THE MANUFACTURER'S NAME OR APPROVED TRADEMARK AND 


PART NUMBER PER ND1002019. 

(2) UNIT PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 
THE NASA DWG NO., REV. AND DASH NO PER MIL-STD-129. 

(3) WORKMANSHIP: EACH LAMP ASSEMBLY SHALL BE MANUFACTURED IN 
A WORKMANLIKE MANNER FREE FROM EXCESSIVE EPOXIES AND ANY 
DEFORMAT 10NS v 

(4) LAMP MODULE SELECTION (100*): EACH LAMP MODULE ( 2 REQ'D 
PER ASSEMBLY) SHALL BE SELECTED TO THE FOLLOWING ENVELOPE 
AND FILAMENT REQUIREMENTS. 

(a) ENVELOPE: 

.1) SHALL BE FREE FROM SCRATCHES, CHIPS, PITTING AND 

CRACKS ON THE INTERNAL SURFACE WHEN VIEWED UNDER 
A 10X MICROSCOPE. 

2) SHALL BE FREE FROM SCRATCHES, CHIPS, PITTING AND 

CRACKS ON THE EXTERNAL SURFACE WHICH PROTRUDE 
INTO THE SURFACE TO THE EXTENT THAT A FINGERNAIL 
CATCHES ON THE DEFECT. 

3) SHALL BE FREE FROM DISCOLORATION TO THE EXTENT THAT NOT 

MORE THAN 10* OF THE ENVELOPE SHALL BE DISCOLORED. 

4) SHALL HAVE NO LOOSE PARTICLES WITHIN WHEN VIEWED 

WITH A 30X MICROSCOPE. 

(b) FILAMENT: 

1) FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND 

SHALL NOT BE CRUSHED, COMPRESSED OR UNBALANCED 
WHEN VIEWED UNDER A 10X MICROSCOPE. 

2) SHALL NOT EXCEED THE CONDITIONS AS SHOWN IN FIGURE 2. 
B. ELECTRICAL REQUIREMENTS: 

(1) PER TABLE I (VALUES SHOWN ARE FOR THE TOTAL MODULE) 
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REQUIREMENTS: 


GENERAL: LAMP ASSEMBLY SHALL CONSIST OF TWO LAMP MODULES, FIRMLY FIXED IN A 
FLANGED BASE PER REQUIREMENTS LISTED IN TABLE I. 

GROUP I (INSPECTION BY MANUFACTURER AND USER). 

MARKING: EACH ASSEMBLY SHALL BE MARKED ON THE LAMP BASE WITH THE MANUFACTURER'S 
NAME OR APPROVED TRADEMARK AND PART NUMBER. 

LAMP MODULE SELECTION: EACH LAMP SHALL BE SELECTED FOR UNIFORM FILAMENT HEIGHT 
AND FILAMENT SHALL LIE IN THE PLANE FROM SUPPORT POST TO SUPPORT POST WITH A 
TOLERANCE OF ♦ 2 FILAMENT WIDTHS. 

ENVELOPE: EACH LAMP SHALL BE SELECTED FOR ENVELOPES FREE FROM SCRATCHES AND 
RELIEF CRACKS. 

WORKMANSHIP: EACH LAMP ASSEMBLY SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER 
FREE FROM EXCESSIVE EPOXIES AND ANY DEFORMATIONS. 

ASSEMBLY STRENGTH: EACH LAMP MODULE SHALL BE FIRMLY SECURED IN LAMP BASE. 

COLOR: EACH LAMP SHALL BE CLEAR IN COLOR. 

GROUP II (DESIGN REQUIREMENTS). 


FOR INFORMATION ONLY 

CUSS B RELEASE TDR No. OOSVft DATE 


DATE 


VIBRATION: 

SHOCK: 

TEMPERATURE: 

HUMIDITY: 

ALTITUDE: 


15 G THROUGH 2000 CPS, 0.3" DOUBLE AMPLITUDE TO 36 CPS. 
100 G. 

-65*C TO ♦85 # C. 

10 CYCLES PER MIL-E-5272C, RANGE 20*C TO 71*C. 

120,000 FEET. 


D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS SPECIFIED IN NASA DOCUMENT ND 1002056. 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404, CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 



.614 MAX 


p>7L.C.L.- 



.290 MAX 



LAMP MODULE (2 REQD.) 


DASH VOLTAGE 
NUMBER RATING 
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RATING 

(AMPS) 

.120 1 20% 
.120 t 20% 
.1 50 t 20% 
.230 1 20% 
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LAMP MODULE 
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HOUSTON, TEXAS 

LAMP, INCANDESCENT 
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SPECIFICATION CONTROL DRAWING 
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NASA DRAWING NO. 
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INCHES 


PHOTOGRAPHIC SCALE ONLY 



REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

TERMINAL DATA: KOVAR 

ELECTRICAL CHARACTERISTICS: PER TABLE I 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE) 

COLLECTOR CUTOFF CURRENT OcBO> 

SATURATION VOLTAGE (V CE(SAT )) 

SWITCHBACK VOLTAGE (LV ce q) 

INPUT VOLTAGE (V BE ) 

NOISE VOLTAGE 

EMITTER CUTOFF CURRENT (l EB o) 

MARKING: THE MANUFACTURERS NAME TRADEMARK, OR CODE: TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER SHALL^ 

BE PERMANENTLY AND LEGIBLY MARKED ON THE PART • PER MIL 5TD-15Q. 
MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT: 
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GRAPHICAL SYMBOL 
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REVISIONS 
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SYM 

ZONE 

DESCRIPTION | 

DATE 

APPD. 
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SEE PROCUREMENT NOTE 

CHG NO. 
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REVISED PER TDBR 

. .~ f ... 
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WASHER (CARBON STEEL, CADMIUM PLATED CHROMATE), 

ID * .215 ± .005; OD * .500 ± .005 .. „ 

HEXNUT, (AMERICAN STANDARD ASSOC. BULLETIN 8-18 2)10-32, 
DOUBLE CHAU., UNF-2B CARBON STEEL CADMWM PLATED 
WA^HFR^ (MICAl OD *.531 ±.001. ID *.200 ±.001, THK - .003 ±.001 
WASHER, 'INTERNAL TOOTH, LOCK (CARBON STEEL, CADMIUM PLATED) 
OD =.375 t .005, ID *.200 i.005, THK *.022 ±.002 
TEFLON SPACER, OD = .275 t .005, ID *.200 t .005, THK *.044 ± .005 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. Q°^l — DATE 

Z ' Z ?'*' 3 


GROUP II (DESIGN REQUIREMENTS): 

THERMAL RESISTANCE: 3.75 °C, WATT MAX. 
t APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM 
OF 15 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
SUP® IERSSHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 

un muiAA n Act I 


PACKAGING AND PACKING: UNIT PACKAGING-AND RACKING SHALL BE IN ACCORDANC E 
WITH NIL-P-1VWT tLEVEL A IN JOTH INSTANCES. 


(1) NARKING JV- TAUT PACKACES , AND EXTERIOR-SHIPPING CONTAIIGRS 

SMNJL TE-IM ACCORDANCE441 TH4NL-^WAR4- AW) .SHALL INCLUDE THE 
NASA BRAUJ-N9-NUMBER >AND REVISION LETTER. 


10-32 UNF-2A 
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SHEET 1 

SHEET 2 

| REVISION STATUS OF SHEETS | 
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UNLESS OTHERWISE SPECIFIED 

MIT 

INSTRUMENTATION LAB 
CAMBRIDGE. NASS. 

MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 



DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

+ _ + _ + _ 



DRAWN - DATE*Ii!*^ 

CHECKED ft vffY £•£ 

APPROVAL^^^A^^r? 
APPROVAL--- 

TRANSISTOR 

(2 AMP., SELECT, N-P-N METAL 

CASE, STUD MOUNTED) 

SPECIFICATION CONTROL DRAWING 









DO NOT SCALE THIS DRAWING 



MATERIAL - 

NASA APPROVAL //)Q afc— 

CODE IDENT NO. 

SIZE 

c 

1010269 



NEXT ASSY 

USED ON 

u J ll/ij 

APPLIC 

5 

O 

Z 

CONTRACT 

MIT APPROVALHflpC^piLMcj!*' 

SCALE NONE 

ISHEET 1 Of t 1 


3 ^__^ 2 _ . 






















\/l 69201011 3 


2 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. STUD TEMPERATURE: 55* ±10 C. 

2. COLLECTOR VOLTAGE V E e: 30V PEAK, FULL WAVE RECTIFIED 
DURING CONDUCTION;72 VOLTS PEAK DURING "OFF” HALF CYCLE. 

3. Ir, 1.3 AMPS HALF WAVE RECTIFIED. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOWING 
BURN-IN SHALL NOT BE SHIPPED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD {^POLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN. 
o. EMITTER CUTOFF CURRENT, l EB o- 
b. COLLECTOR CUTOFF CURRENT, l CB o. 
e. COLLECTOR SATURATION VOLTAGE, VcFfSATV 
d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST 
READINGS. THE PERCENT CHANGE SHALL BE CALCULATED ON INITAL 
MIDPOINT AND INITIAL-FINAL READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 10* IN hp E SHALL NOT BE ACCEPTABLE. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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MANUFACTURER'S ABSOLUTE MAX RATINGS TC *25«C 
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POWER TYPE 

DISSIPATION DESIGNATION 

AT T r =100 »C (FOR REFERENCE 

W ____ 
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DATE 


TABLE II 


[£> ELECTRICAL CHAR ACTERISTICS AT Tr «25*C (UNLESS OTHERWISE SPECIFIED) 

u ---- 1 ■ i _ I i uilTC 


CONDITIONS 


SYMBOL I SPEC!F!CA T| PM 1IMITS 


UNITS 


IPTTlmi| 


PARAMETER 


SWITCH-BACK VOLTAGE 


BASE VOLTAGE 


STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


COLLECTOR 

CUTOFF 

CURRENT 


COLLECTOR 

CUTOFF 

CURRENT 


EMITTER 

CUTOFF CURRENT 
SATURATION 
VOLTAGE _ 

IRI 

Tl 

COLLECTOR 

CAPACITANCE 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 

- - REQUIRED DURING ALL ELECTRICAL TESTS. 

MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
/ TORQUE FOR TESTING SHALL BE 13± 1 IN-LBS. 

RATIO OF: -) <B * CONSTANT 

Vh FE • V CE *10V, l C *1.5AMPy 



V C B 
l»1 KC 


C 0B 70 200 UUF 
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ISYM ZONE 


REVISIONS 

DESCRIPTION 


DATE APPO. 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

TERMINAL DATA: KOVAR 

ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (h F £) 

COLLECTOR CUTOFF CURRENT (l C BO> 

SATURATION VOLTAGE (V CE(SAT) ) 

SWITCHBACK VOLTAGE (LV CE0 ) 

INPUT VOLTAGE (V BE ) 

NOISE VOLTAGE 

EMITTER CUTOFF CURRENT (l EB o) 

MARKING: THE MANUFACTURERS NAME, TRADEMARK, OR CODE: TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBERSHALL 

- CADMIUM PLATED CHROMATE), 

ID *.215 ±.005; CX) *.500 ± .005 

1 HEXNUT, (AMERICAN STANDARD ASSOC. BULLETIN B-18 2) 10-32, 
DoubLt CHam., UNF-2B CARBON STEEL, CADMIUM PLATED. 

2 WASHERS (MICA) OD *.531 ±.001, ID *.200 ±.001, THK * .003 ±.001 

1 WASHiRINTERNALTOOTH, LOCK (CARBON STEEL, CADMIUM PLATED) 
OD *.375 ±.005 ID *.200 ±.005, THK *.022 ±.002 
1 TEFLON SPACER, OD =.275 t.OOS, ID *.200 *.005, THK *.04< *.005 


SEE PROCUREMENT NOTE 

REV ISE0 PER T0RR Qq^ J 2^ 
REVISED PER TDRR OOf»1~4 


GRAPHICAL SYMBOL 


FOR INFORMATION ONLY 

CUSS B RELEASE TOR No. _ DATE 


GROUP II (DESIGN REQUIREMENTS): 

THERMAL RESISTANCE: 3.75 "C/WATT MAX. 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM 
OF IS IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 

ELECTRICAL SPECIFICATION: PER TABLE II __ 

UNITS SHALL BE CAPABLE OF MEETING THE QUflLIFICATION REQUIREMENTS 

SjPR-IERSSHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
ND 1015404. CLASS I. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH NIL-P-19A9I 'LEVEL A IN BOTH INSTANCES. 

(1) NARKING OF UNIT PACKAGES JB© EXTERIOR .SHIPPING CONTAINERS 

SHALL- RE .IN ACCORDANCE WITH NIL-P-19494 AND tn.u. NCLUDE THE 
NASA DRAUINfr NUNBEN AND REVISION LETTER. 


SURFACE SHALL BE FLAT WITHIN .001 IN./IN. AFTER PLATING. 


.425-+--.450 


10-32 UNF-2A- 
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REVISION STATUS OF SHEETS 


DIMENSIONS ARE MAX 
UNLESS OTHERWISE SPECIFIED 


PROCURE ONLY FR0N APPROVED SOURCES LISTED 
ON ND1002034 FOR THIS DRAWING. 
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REVISIONS 


SYM ZONE 


DESCRIPTION 


fn) A 


— SEE PROCUREMENT NOTE 


GROUP Ml (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. STUD TEMPERATURE: 55* tlO'C. 

2. COLLECTOR VOLTAGE Vc E : 30V PEAK, FULL WAVE RECTIFIED 
DURING CONDUCTION; 72 VOLTS PEAK DURING "OFF” HALF CYCLE. 

UNinFAILING^^ 

BURN-IN SHALL NOT BE SHIPPED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, l EB0 . 

b. COLLECTOR CUTOFF CURRENT, I CB q. 

c. COLLECTOR SATURATION VOLTAGE, V CE ( SAT ). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hp E . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST 
READINGS. THE PERCENT CHANGE SHALL BE CALCULATED ON INITAU 
MIDPOINT AND INITIAL-FINAL READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 10% IN hp E SHALL NOT BE ACCEPTABLE. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NftSA DUG- NO 1 MANUFACTURER'S ABSOLUTE~MAX RATINGS TC =25°C 
10f 0269-1 COLLECTOR I EMITTER I COLLECTORl COLLECTOR 
VOLTAGE VOLTAGE VOLTAGE POWER 

(V CB ) <v EB > (Vce) wkipatiion 


COLLECTOR El A 

POWER TYPE 

DISSIPATION DESIGNATION 

ATT c riQQ.c (FOR REFERENCE 

W __ 

25 2N2151 


NASA DRAWING .NO. 1010269-2 SHALL BE A MATCHED PAIR OF 
2N2151 PER 1010269-1. THE h FE VALUES SHALL BE MATCHED 
1010269-2 uiTHIN 10* OF THE LOWEST VALUE OF hp E WITH l E =500 MA, 

Vce ■ IQ*.__ 


DATE 


TABLE II __ 


fcs. ELECTRICAL CHARACTERISTI CS AT Tr *25*C (UNLESS OTHERWISE SPECIFIED) 
PARAMETER -1-CONDITIONS I SYMBOL | SPECIFICATION LIMITS 


UNITS 


■mnrmi 
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BASE VOLTAGE 


STATIC FORWARD 
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CUTOFF 

CURRENT 
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CUTOFF 

CURRENT 


EMITTER 

CUTOFF CURRENT 
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CURRENT GAIN 
SATURATION RATIO 
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CAPACITANCE 
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HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 

REQUIRED DURING ALL ELECTRICAL TESTS. 

MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
i TORQUE FOR TESTING SHALL BE 13± 1 IN-LBS. 
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ISYM ZONE! 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

TERMINAL DATA: KOVAR 

ELECTRICAL CHARACTERISTICS: PER TABLE. I 

STATIC FORWARD CURRENT TRANSFER RATIO (hpg) 

COLLECTOR CUTOFF CURRENT dcBO> 

SATURATION VOLTAGE (V CE ( SAT )) 

SWITCHBACK VOLTAGE (LV ce q) 

INPUT VOLTAGE (V BE ) 

NOISE VOLTAGE 

EMITTER CUTOFF CURRENT 0eBO> _ 

MARKING* THE MANUFACTURERS NAME, TRADEMARK, OR CODE: TYPE 

DESIGNATION, DATE CODE, LOT CODE AND n SB *[. AL * U “ BE pra MIL STD-130 

mouS^hX^ 

~ rSffiS, CADMIUM PLATED CHROMATE), 

ID * .215 ± .005; OD * .500 t .005 ^ ^ 

1 HEXNUT, (AMERICAN STANDARD ASSOC. BULLETIN B-18.2) 10-32, 

DOUbLE CHAM., UNF-2B CARBON STEEL, x run 

2 WASHERS (MICA) OD s .531 ±.001, ID *.200 ±.001, THK * .003 ±-001 

1 WASHER, 'INTERNAL TOOTH, LOCK (CARBON STEEL, CADMIUM PLATED) 
OD =.375 ± .005, ID = .200 ± .005, THK -.022 ± .002 
1 TEFLON SPACER, OD =.275 ±.005, ID =.200 ±.005, THK *.044 ±.005 
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FOR INFORMATION ONLY 

CLASS B RELEASE TDR NoDATE 

t’Zf-P 


GROUP II (DESIGN REQUIREMENTS): 

THERMAL RESISTANCE: 3.75°C/WATT MAX. 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM 
OF 15 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 

ELECTRICAL SPECIFICATION: PER TABLE II _ 

UNITS SHALL BE CAPABLE OF MEETING THE QUILIFICATION REQUIRMNTS 

SUPFO.IERSSHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
ND 1015404. CLASS I. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH HIL-P-19491 ilEVBL .A IM 801H INSTANCES. 

(1) MMMGOFUKtT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 

SNAliL B& IN ACC0R0ANCEi4ITHJNL-P-19*91 AMD SHALL INCLUDE THE 
NASA DRAUM»NUMBER ANO REVISION LETTER. 


SURFACE SHALL BE FLAT WITHIN .001 IN./IN. AFTER PLATING. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. STUD TEMPERATURE: 55* tlO'C. ^ 

2. COLLECTOR VOLTAGE V CE : 30V PEAK, FULL WAVE RECTIFIED 
DURING CONDUCTION,-72 VOLTS PEAK DURING "OFF” HALF CYCLE. 

units f'ailin^to meet^nitim.^d^mwuig'requirements FOLLOWING 
BURN-IN SHALL NOT BE SHIPPED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
o. EMITTER CUTOFF CURRENT, l EB0 . 
b. COLLECTOR CUTOFF CURRENT, l CB0 . 
e. COLLECTOR SATURATION VOLTAGE, V CE ($ A x)- 
d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST 
READINGS. THE PERCENT CHANGE SHALL BE CALCULATED ON INITAU 
MIDPOINT AND INITIAL-FINAL READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 10* IN h FE SHALL NOT BE ACCEPTABLE. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 

- REQUIRED DURING ALL ELECTRICAL TESTS. 

MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
/ TORQUE FOR TESTING SHALL BE 13±1 IN-LBS. 
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ISYM ZONE 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

TERMINAL DATA: KOVAR 

ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (IcBO) 

SATURATION VOLTAGE (V C E(SAT)> 

SWITCHBACK VOLTAGE (LV CE0 ) 

INPUT VOLTAGE (V BE ) 

NOISE VOLTAGE 

EMITTER CUTOFF CURRENT (l EB0 ) 

MARKING: THE MANUFACTURERS NAME, TRADEMARK, OR CODE: TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER SHALL 
BE PERMANENTLY AND LEGIBLY MARKED ON THE PART ’ ***? L " S P" 130 * 
MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT: _ 

^ 1 WASHER (CARBON STEEL, CADMIUM PLATED CHROMATE), 

ID * .215 ± .005; OD • .500 ± .005 _ 

1 HEXNUT, (AMERICAN STANDARD ASSOC. BULLETIN B-18.2) 10-32, 

DOUBLE CHAM., UNF-26 CakBON STEEL, CADMIUM PLATED. 

2 WASHERS, (MICA), OD *-531 ±.001, ID =.200 ±.001 JHK * .003 ±.001 

1 WASHER, INTERNAL TOOTH, LOCK (CARBON STEEL, CADMIUM PLATED) 

OD =.375 ±.005, ID =.200 ±.005, THK = 022 ±.002 

1 TEFLON SPACER, OD =.275 ±.005, ID =.200 ±.005, THK *.044 ±.005 
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FOR INFORMATION ONLY 

CLASS B RELEASE TOR No.Jl£jM_ DATE 
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GROUP II (DESIGN REQUIREMENTS); 

THERMAL RESISTANCE: 3.75 “C/WATT MAX. 

APPLIED TORQUE: UNITS SHALL BE DESIGHED TO WITHSTAND A MINIMUM 
OF IS IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 

ELECTRICAL SPECIFICATION: PER TABLE II _ 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIRMNTS 

SUP PL IER? SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
ND 1015404. CLASS I. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH NIL-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) HARKING OF (MIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 

SMALL RE.IN ACCORDANCE 441TH 4HL-P-19494 AM) SHALL INCLUDE THE 
NASA DRAW»NO NUMBER AND REVISION LETTER. 


SURFACE SHALL BE FLAT WITHIN .001 IN./IN. AFTER PLATING. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. STUD TEMPERATURE: 55* ilO*C. 

2. COLLECTOR VOLTAGE V CE : 30V PEAK, FULL WAVE RECTIFIED 
DURING CONDUCTION; 72 VOLTS PEAK DURING "OFF” HALF CYCLE. 

3. Ir, 1.3 AMPS HALF WAVE RECTIFIED. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOWING 
BURN-IN SHALL NOT BE SHIPPED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
o. EMITTER CUTOFF CURRENT, l EB o- 
b. COLLECTOR CUTOFF CURRENT, l CB o- 
e. COLLECTOR SATURATION VOLTAGE, V C E(SAT)- 
i. STATIC FORWARD CURRENT TRANSFER RATIO, hp E . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST 
READINGS. THE PERCENT CHANGE SHALL BE CALCULATED ON INITAL 
MIDPOINT AND INITIAL-FINAL READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN IK IN h EE SHALL NOT BE ACCEPTABLE. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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_ _ __ TABLE I _ 

NASA DUG. NO 1 MANUFACTURER’S ABSOLUTE MAX RATINGS TC =25°Cl 


3010269-1 


COLLECTOR 

EMITTER 

COLLECTOR 

COLLECTOR 

VOLTAGE 

VOLTAGE 

VOLTAGE 

POWER 

(VCB) 

(Veb) 

(V C E) 

DISSIPATION 

AT T c = 100*C 

VDC 

VDC 

VDC 

W 

120 

6 

90 

25 


1010269-2 


EIA 

TYPE 

DESIGNATION 

(FOR REFERENCE] 


2N2151 


NASA.DRAUIN6.N0. 1010269-2 SHALL BE A MATCHED PAIR OF 
2N2T51 PER f010269-1. THE h FE VALUES SHALL BE NATCHEDl 
WITHIN ION OF THE LOWEST VALUE OF hp E WITH l c -$00 MA 
VCE * 5 VDC_ 


ELECTRICAL CHARACTERISTICS AT Tc *25»C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS | 

MIN 

MAX 

UNITS 

SWITCH-BACK VOLTAGE 

l C =50 MA 

lvceo 

90 

- 

~ 

BASE VOLTAGE 

Ic = 1 AMP. 

V CE = 5 VDC 

Vbe 


2.0 

VOLTS 

STATIC FORWARD 

CURRENT TRANSFER 
RATIO 

l E *10 MA 

V CE « 5VDC 

h FE 

25 



lC=100 MA 

V CE = 5 VDC 

h FE 

35 

90 

- 

l c *500 MA 

V CE « 5 VDC 

h FE 

40 

120 

- 

l C * 1 AMP 

V CE « 5 VDC 

h FE 

40 

120 

- 

COLLECTOR 

CUTOFF 

CURRENT 

V CB =60 VDC 

T c =25*C 

■CBO 

- 

1.0 

UA 

V CB =60 VDC 
ic «100°C 

'CBO 

- 

3.0 

UA 

COLLECTOR 

CUTOFF 

CURRENT 

R «50a V CE *60 VDC 
T C =25°C 

>CER 

- 

3.0 

UA 

R =500, V CE =60 VDC 
Tc =100°C 

'CER 

- 

10.0 

UA 

EMITTER 

CUTOFF CURRENT 

V EB *6VDC 

T C =25 °C 

■ebo 

- 

3.0 

UA 

SATURATION 

VOLTAGE 

l C =2 AMPS 
l B =200 MA 

Vce SAT 

- 

2.0 

VOLTS 

CURRENT GAIN 
SATURATION RATIO 


h FE(SAT) 

80% 

- 

- 

COLLECTOR 

CAPACITANCE 

V C B *6V 
f »1 KC 

Cqb 

70 

200 

UUF 




HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING SHALL BE 13± 1 IN-LBS. 
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REVISIONS 


APPD 


DESCRIPTION 



REQUIREMENTS: 

GENERAL* 

INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER ND — 
. 1015404, CLASS L — 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-S-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL- 
’ s-194-91 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS 

TERMINAL DATA: KOVAR, NICKEL PLATED 
ELECTRICAL CHARACTERISTICS: PER TABLE 11 

STATIC FORWARD CURRENT TRANSFER RATIO (hpElt hFE2» 
h FE3» 

COLLECTOR CUTOFF CURRENT (ICBO) « Tc = 100°C 
COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

SWITCHBACK VOLTAGE (LVCEO) 

BASE VOLTAGE (VBE> 

CURRENT 6AIN SATURATION RATIO (hFE(SAT)) 

EMITTER CUTOFF CURRENT (l£BO) • Tc = 25°C 
MARKING: THE MANUFACTURER’S NAME, TRADEMARK OR CODE, 

TYPE DESIGNATION, DATE CODE, LOT CODE AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
PART, PER MlL-STD-130. 

MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE SHALL 
BE SUPPLIED WITH EACH UNIT: 

1 WASHER (CARBON STEEL, CADMIUM PLATED CHROMATE), 

ID = .215 * .005; OD = .500 * .005 

1 HEXNUT, (AMERICAN STANDARD ASSOC. BULLETIN 

B-18.2) 10-32, DOUBLE CHAM., UNF-2B CARBON 
STEEL, CADMIUM PLATED. 

2 WASHERS, (MICA), 0D.= .531 ± .001, ID = .200 i 
.001, THK = .003 i .001 

1 WASHER, INTERNAL TOOTH, LOCK.(CARBON STEEL, 
CADMIUM PLATED) OD = .375 t .005, ID = .200 * 
.005, THK = .022 ± .002 

1 TEFLON SPACER, OD =..275 i .005, ID = .200 t 
.005, THK = .044 * .005 I 

MATCHING REQUIREMENTS (1010269-2 ONLY): PER TABLE I L 
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DESIGN REQUIREMENTS: IIAY 

THERMAL RESISTANCE: JUNCTION-STUD 2.8 C/WATT MAX. 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLfc I 
ELECTRICAL SPECIFICATION: PER TABLE II 
STORAGE TEMPERATURE: -65 TO 175°C 
SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55° ± 10°C. 


_ REVISIONS 

SYM _ DESCRIPTION 

REPLACES REV D WITH CHANGES AND 
E UPGRADED TO CLASS A RELEASE 
PER TDRR 


DATE | APPD 


^ I 4 //^, 


2 COLLECTOR VOLTAGE VCE: 30V PEAK » FULL * AVE 
RECTIFIED DURING CONDUCTION; 72 VOLTS PEAK 
DURING "OFF" HALF CYCLE. 

3. |q = 1.3 AMPS HALF WAVE RECTIFIED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE ^LOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: • „ 

a. EMITTER CUTOFF CURRENT, ICBO • T C = 25 °C 

b. COLLECTOR CUTOFF CURRENT, ICBO « Tc = 25°C 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEl 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH 1 THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 

HISTOGRAM SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION. OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 

2. THE d pER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPTANCE 
CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpEl) 

SHALL NOT CHANGE MORE THAN *15% CALCULATED FROM 
120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO) AT Tc = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 0 - 240 HOURS READINGS ON UNITS INITIALLY READING 
,|UA OR MORE,OR SHOW AN ABSOLUTE INCREASE OF MORE 
THAN .2UA AMP CALCULATED FROM 0-240 HOURS READINGS 
ON UNITS INITIALLY READING LESS THAN .IUA. 

3. SATURATION VOLTAGE (VcE(SAT)> SHALL NOT CHANGE MORE 
THAN 115% CALCULATED FROM 120-240 HOURS READINGS. 
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(VCB) (VEB) CVCE) AT TC = 100°C (FOR REFERENCE ONLY) 
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MATCHED PAIR OF 1010269-1. hpE3 @ lc = 
500 MA, VCE = 5 VOLTS TO BE MATCHED TO 

WITHIN 10% OF LOWEST VALUE AFTER BURN-IN 
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REQUIREMENTS: 

GENERAL* 

INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER ND— 

.1015404, CLASS L ._ ZZ. _L1Z_- 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF NO 1002051. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-S-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL- 
’ s-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

INSPECTION AND ACCEPTANCE: 

MbUHANiCAL REQUIREMENTS 

TERMINAL DATA: KOVAR, NICKEL PLATED 
ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (hpEl* &FE2* 
hpE3, hp£4) 

COLLECTOR CUTOFF CURRENT (ICBO) • Tc = 100°C 
COLLECTOR SATURATION VOLTAGE (Vce(SAT)) 

SWITCHBACK VOLTAGE (LVCEO) 

BASE VOLTAGE (Vbe) „ ' 

CURRENT 6AIN SATURATION RATIO (hFE(SAT)) 

EMITTER CUTOFF CURRENT (lEBO) • Tc = 25°C 
MARKING: THE MANUFACTURER’S NAME, TRADEMARK OR CODE, 

TYPE DESIGNATION, DATE CODE, LOT CODE AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
PART, PER MIL-STD-130. 

MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE SHALL 
BE SUPPLIED WITH EACH UNIT: 

1 WASHER (CARBON STEEL, CADMIUM PLATED CHROMATE), 

ID = .215 * .005; OD = .500 * .005 

1 HEXNUT, (AMERICAN STANDARD ASSOC. BULLETIN 
B-18.2) 10-32, DOUBLE CHAM., UNF-2B CARBON 
STEEL, CADMIUM PLATED... 

2 WASHERS, (MICA), 0D.= .531 ± .001, ID = .200 ± 
.001, THK = .003 i .001 

1 WASHER, INTERNAL TOOTH, LOCK.(CARBON STEEL, 
CADMIUM PLATED) OD = .375 t .005, ID = .200 t 
.005, THK = .022 ± .002 ... 

1 TEFLON SPACER, OD =..275 ± .005, ID = .200 t 
.005, THK = .044 * .005 
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DESIGN REQUIREMENTS: 

THERMAL RESISTANCE: JUNCTION-STUD 2.5 °C/WATT MAX. 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A . 

MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLfe I 
ELECTRICAL SPECIFICATION: PER TABLE II 
STORAGE TEMPERATURE: -65 TO 175°C 
SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55° t 10°C. 

2. COLLECTOR VOLTAGE VCE: 30V PEAK, FULL WAVE 
RECTIFIED DURING CONDUCTION; 72 VOLTS PEAK 

. DURING "OFF" HALF CYCLE. 

3. I c = 1.3 AMPS HALF WAVE RECTIFIED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, l E BO * Tc = 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO « Tq = 25°C 

c. COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEl 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

HISTOGRAM SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION. OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 

• c, d. 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPTANCE 
CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FE i) 

SHALL NOT CHANGE MORE THAN*I5% CALCULATED FROM 
120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO) AT Tc = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 120 -240 HOURS READINGS ON UNITS INITIALLY READING 
.IUA OR MORE,OR SHOW AN ABSOLUTE INCREASE OF MORE 
THAN .2UA AMP CALCULATED FROM 120-240 HOURS READINGS 
ON UNITS INITIALLY READING LESS THAN .IUA. 

SATURATION VOLTAGE (V C E(SAT)> SHALL NOT CHANGE MORE 
THAN! 15% CALCULATED FROM 120-240 HOURS READINGS. 


| REVISIONS 1 

SYM 

DESCRIPTION 

DATE 

APPD. 

E 

REPLACES REV D WITH CHANGES AND 

UPGRADED TO CLASS A RELEASE 

PER TDRR 

( U 

rZl 

y/L 

F 

REVISED PER TDRR 033 




TABLE II 


ELECTRICAL CHARACTERISTICS AT T c * 25*C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS | 

MIN 

MAX 

UNITS 

SWITCH-BACK VOLTAGE 

l c =50 MA 

lvceo 

90 

- 

VOLTS 

BASE VOLTAGE 

lc -2 AMP. 

V CE =IO VDC 

V BE 

.8 

1.5 

VOLTS 

STATIC FORWARD 

CURRENT TRANSFER 
RATIO 

l c >10 HA- 

VCE * 5VDC 

h FE, 

25 

75 


IC =100 MA 

V CE = 5 VDC 

hFE 2 

35 

90 

* 

l c =500 MA 

V CE = 5 VDC 

h FE 3 

40 

120 

- 

IC * 1 AMP 

V C E « 5 VDC 

h FE4 

40 

120 

- 

COLLECTOR 

CUTOFF 

CURRENT 

V CB *60 VDC 

T c =25*C 

•CBO 

- 

1.0 

UA 

V CB =60 VDC 
l c *100»C 

*CBO 

- 

3.0 

UA 

COLLECTOR 

CUTOFF 

CURRENT 

R«50O, V C p *60 VDC 

T c =25 *C 

*CER 

- 

3.0 

UA 

R=50d,V CE *60V(x! 
T c =100*C 

>CER 

- 

10.0 

UA 

EMITTER 

CUTOFF CURRENT 

V EB =6 VDC 

T C =25*C 

>EBO 

- 

.5 

UA 

COLLECTOR 
5ATU RATION VOLTAGE 

lc =2 AMPS 
l B = 200 MA 

v cesat 

- 

2.0 

VOLTS 

CURRENT GAIN 
SATURATION RATIO 

SEE BELOW 

**FE(SAT) 

80S 

- 

- 

COLLECTOR 

CAPACITANCE 

V CB - 29 V 
f =1 MC 

C 0B 

- 

160 

UUF 

BETA CUT-OFF 

V CE =10 VDC, I C = 2A 

f hfe 

150 

- 

KC 


3. 


REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING SHALL BE 13*1 IN-LBS. 


E REPLACES REV( D)WITH CHANGE 


Kb 


CURRENT GAIN SATURATION RATIO OF: ^ FE <VcE '‘ 2 ' 5 V 


,h FE a V CE =10V, |£ =1.5 AMP j 
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REQUIREMENTS: 

1 GENERAL: 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER ND- 

.1015404, CLASS L 

C UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-S-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL- 
' s-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

2. INSPECTION AND ACCEPTANCE: 

A. ISZCnAn! CAL RCJ! JIRSJENTS 

1. TERMINAL DATA: KOVAR, NICKEL PLATED 

B. ELECTRICAL CHARACTERISTICS: PER TABLE 11 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpEl* hpE2» 

hFE3» h FE4) 

2. COLLECTOR CUTOFF CURRENT (ICBO) « Tc = 100°C 

3 . COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

4. SWITCHBACK VOLTAGE (LVCEO) 

5. BASE VOLTAGE (VBE) 

fe; EMITTER CUTOFF CURRENT (lEBO) • Tc s 25°C 
C MARKING* THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS! DASH NUMBER; REVISION LETTER; THE MANUFACTURER'S NAME, 
TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

D MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE SHALL 
BE SUPPLIED WITH EACH UNIT: 

(1) 1 WASHER (CARBON STEEL, CADMIUM PLATED CHROMATE), 

ID = .215 * .005; OD = .500 t .005 

( 2 ) 1 HEXNUT, (AMERICAN STANDARD ASSOC. BULLETIN 

8-18.2) 10-32, DOUBLE CHAM., UNF-2B CARBON 
STEEL, CADMIUM PLATED. 

(3) 2 WASHERS, (MICA), 0D.= .531 t .001, ID = .200 i 

.001, THK = .003 1 .001 

(4) 1 WASHER, INTERNAL TOOTH, LOCK.(CARBON STEEL, 

CADMIUM PLATED) OD ; .375 t .005, ID = .200 t 
.005, THK = .022 i .002 ... 

(5) 1 TEFLON SPACER, OD =..275 ± .005, ID = .200 t - 

.005, THK = .044 t .005 

E. MATCHING REQUIREMENTS (1010269-2 ONLY): PER TABLE I f_ 


_ REVISIONS £ 

_ DESCRIPTION _ 

REPLACES REV DWITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR Clbl* 2 - _ 


REVISED PER TDRR 
REVISED PER TDRR 


O ?/06 


j/zbfa Jkf 
Yi4.4 iJti 


GRAPHICAL SYMBOL 


: DIA 2 HOLES 


0.430 

0.400 


0.200 
0.175 . 


0437 

0424 


10-32 UNF -2A (MODIFIED) 
0.1697 MAX PITCH DIA 


90 NOM 


-EMITTER 


0.505 

0.470 


G 

F 

E 

SHEET 1 
REVISIC 


statu 


SHEET 2 
i OF SHEETS 


E 

SHEET 3 


0.380 

0.345 


-COLLECTOR,CASE 


REPLACES REV(D) WITH CHANGE 


PROCURE ONLY FROM APPROVED.SOURCES LISTED 
ON N01002034 FOR THIS DRAWING. 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE M INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


N I T 

INSTRUMENTATION LAS 
CAMBRIDGE. NASS. 




DO NOT SCALE THIS DRAWING 


KA.‘CS> 

SPACECRAFT CENTER 

HOUSTON, TEXAS 

TRANSISTOR 

(2 AMP., SILICON, N-P-N, 
STUD MOUNTED) 

SPECIFICATION CONTROL DRAWING 


NASA APPROVA 


NEXT ASSY 


SY I USED ON 
APPLICATION 


| CODE IDENT NO. I SIZE 


| SCALE NONE 


1010269 


I SHEET 1 Of i 

















2 

69Z0101 


DESIGN REQUIREMENTS: 

ft. THERMAL RESISTANCE: JUNCTION-STUn 2.5 °C/WATT MAX. 

B. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 

MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

C. ELECTRICAL RATING: PER TABtfe I 

D. ELECTRICAL SPECIFICATION: PER TABLE 11 

E. STORAGE TEMPERATURE: -65 TO 175°C 
SPECIAL CONDITIONING BY SUPPLIER: 

ft. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55° t 10°C. 

2. COLLECTOR VOLTAGE VnF: 30V PEAK, FULL WAVE 
RECTIFIED DURING CONDUCTION; 72 VOLTS PEAK 

. DURING "OFF" HALF CYCLE. 

3. I C = 1.3 AMPS HALF WAVE RECTIFIED. 

B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, IEBO • Tc 5 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO « Tc = 25°C 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEl 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

D. HISTOGRAM SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 

TION.OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 

• c, d. 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

E. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 

TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPTANCE 
CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpEl> 

SHALL NOT CHANGE MORE THAIQE# CALCULATED FROM 
120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO> AT Tc = 25<»C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM '128 -240 HOURS READINGS ON UNITS INITIALLY READING 
.IUA OR MORE,OR SHOW AN ABSOLUTE INCREASE OF MORE 
THAN .2UA AMP CALCULATED FROM 120-240 HOURS READINGS 
ON UNITS INITIALLY READING LESS THAN .IUA. 

3. SATURATION VOLTAGE (Vce(SAT)) SHALL NOT CHANGE MORE 
THAN 115% CALCULATED FROM 120-240 HOURS READINGS. 
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MIN 

MAX 

UNITS 

lc =50 MA 

LVceO 

90 

- 

VOLTS 

lc =2 AMP. 

V CE =(0 VDC 

V BE 

.8 

1.5 

VOLTS 

l c *10 HA 

VC£ ■5VDC 

h FE, 

25 

75 


l c =100 MA 

h FE, 

35 

90 

- 

V CE = 5 VDC 





l c =500 MA 

V CE = 5 VDC 

h FE 3 

40 

120 

- 

l c = 1 AMP 

V rE • 5 VDC 

**FE4 

40 

120 
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ft CUT-OFF | *CE =10 VDC, Ic = | t h fe 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
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TORQUE FOR TESTING SHALL BE I3il IN-LBS. 
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REQUIREMENTS: 


GRAPHICAL SYMBOL 


GENERAL! i* f k f 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED V \ / 

BY MIL-D-70327. . V X T X 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NO 

. 1015404, CLASS t- - — r p*PM.fALS> 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE- graphical s\ 

QUIREMENTS OF NO 10025051-LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE BHTH MIL-S-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL- 
• S-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 

REVISION LETTER. 

INSPECTION AND ACCEPTANCE: 

A. GOLD' PLATED TO 45 4 MICROINCHES PER ND1015402, FOR MATERIALS ONLY 

B. ELECTRICAL CHARACTERISTICS: PER TABLE 11 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpElt h FE2» 

Hfe 3» l*FE4^ 

2. COLLECTOR CUTOFF CURRENT (ICBO) • Tc = 100°C 

3. COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

4. SWITCHBACK VOLTAGE (LVCEO) 

5. BASE V0LTA6E (Vbe) 

6. EMITTER CUTOFF CURRENT <lEBO> t Tc * 25°C 

C MARKING* THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS} DASH NUMBER; REVISION LETTER; THE MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 100201V. 

D. MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE SHALL 

BE SUPPLIED WITH EACH UNIT: 

O) 1 WASHER (CARBON STEEL, CADMIUM PLATED CHROMATE), 

ID = .215 * .005; OD = .500 * .005 

(2) 1 HEXNUT, (AMERICAN STANDARD ASSOC. BULLETIN io-32UNF-2A fMODIFlEC}- 

B-18.2) 10-32, DOUBLE CHAM., UNF-2B CARBON owlf MAX PITCH OIA 

STEEL, CADMIUM PLATED. 

(3) 2 WASHERS, (MICA), 0D.= .531 t .001, ID = .200 ± 

.001, THK = .003 1 .001 

(4) 1 WASHER, INTERNAL TOOTH, LOCK.(CARBON STEEL, 

CADMIUM PLATED) OD ? .375 * .005, ID = .200 i _ _ __ 

.005, THK = .022 i .002 ... I " “f ~ 

(5) 1 TEFLON SPACER, OD =..275 i .005, ID = .200 t ---—- 

.005, THK = .044 t .005 _ 6 _ G 

E. MATCHING REQUIREMENTS (1010269-2 ONLY): PER TABLE I - 1 - 1 - 
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REQUIREMENTS; 

1. GENERAL: -f. 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED * ( 

BY MIL-D-70327. \ 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER ND _I_ 

. 1015404, CLASS C 73 “ ” 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE- 

QUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH MIL-S-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MlL— 

’ S-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 

REVISION LETTER. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. TERMINAL DATA: KOVAR, GOLD PLATE (45 t 1* i* INCHES) OVER NICKEL STRIKE (45 t 15 » INCH* 

B. ELECTRICAL CHARACTERISTICS: PER TABLE 11 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h F El, hFE2» 

hFE3» hpE4_) 

2. COLLECTOR CUTOFF CURRENT (ICBO) « Tc = 100°C 

3. COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

4. SWITCHBACK VOLTAGE (LVCEO) 

5. BASE VOLTAGE (VBE> 


GRAPHICAL SYMBOL 


_ REVISIONS £ 

__ DESCRIPTION 

REPLACES REV DWITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR Clip 6-2- _ 

REVISED PER TDRR 
REVISED PER TDRR O) )0(> 

REVISED PER TDRR Q 7 3/0 
REVISED PER TDRR 08080 


< 7 / 26 <b 

uJL 


b. EMITTER CUTOFF CURRENT OeB 0> • Tc = 25°C 
MARKING: THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS'; DASH NUMBER; REVISION LETTER; THE MANUFACTURER'S NAME, 
TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE SHALL 
BE SUPPLIED WITH EACH UNIT: 

(1) 1 WASHES (CARBON STEEL* CADMIUM PLATED CHROMATE)* 

ID = .215 * .005; OD = .500 ± .005 

(2) 1 HEXNUT* (AMERICAN STANDARD ASSOC. BULLETIN 

B-18.2) 10-32* DOUBLE CHAM.* UNF-2B CARBON 
STEEL, CADMIUM PLATED. 

(3) 2 WASHERS* (MICA)* 0D.= .531 i .001* ID = .200 t 

.001, THK = .003 ♦ .001 

(4) 1 WASHER, INTERNAL TOOTH, LOCK.(CARBON STEEL, 

CADMIUM PLATED) OD ? .375 i .005, ID = .200 ♦ - 

.005, THK = .022 ± .002 - 

(5) 1 TEFLON SPACER, OD =..275 i .005, ID = .200 ± _ 

.005, THK = .044 ± .005 _ 

MATCHING REQUIREMENTS (1010269-2 ONLY): PER TABLE I _ 
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REQUIREMENTS: 

1 GENERAL* * 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED f 

BY MIL-D-70327. \ 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER ND- 

: 1015404,CLASS IZZ-- 7 - 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF ND 1002051.: LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH MIL-S-194-91 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL- 

' s-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 

REVISION LETTER. 

2. INSPECTION AND ACCEPTANCE: 

A ‘ f EC TERMmAL R DATA:^KOVAR, GOLD PLATE (45 i 15 u INCHES) OVER NICKEL STRIKE (45 i 15 » INCH) 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpEl. h FE2» 

hFE3t hpEA^ 1 

2. COLLECTOR CUTOFF CURRENT (ICBO) « Tc = 100°C 

3 . COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

4. SWITCHBACK VOLTAGE (LVqEO) 

5. BASE VOLTAGE (VBE) 

G. EMITTER CUTOFF CURRENT (lEBO) • Tc = 25°C 

C MARKING* THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS; DASH NUMBER; REVISION LETTER; THE MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE ^ 

PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

D MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE SHALL 
BE SUPPLIED WITH EACH UNIT: 

(1) 1 WASHER (CARBON STEEL, CADMIUM PLATED CHROMATE), 

ID = .215 * .005; OD = .500 * .005 

(2) 1 HEXNUT. (AMERICAN STANDARD ASSOC. BULLETIN 10-32UNF-2A (MODIFIED)- 

B-18.2) 10-32, DOUBLE CHAM., UNF-2B CARBON 0.W97 MAX PITCH DIA 

STEEL, CADMIUM PLATED. 

(3) 2 WASHERS, (MICA), 0D.= .531 ± .001, ID = .200 i 

.001, THK = .003 1 .001 

(4) 1 WASHER, INTERNAL TOOTH, LOCK.(CARBON STEEL, 

CADMIUM PLATED) OD - .375 i .005, ID = .200 i 
.005, THK = .022 t .002 

(5) 1 TEFLON SPACER, OD =..275 ± .005, ID = .200 i 

.005, THK = .044 ± .005 

E. MATCHING REQUIREMENTS (1010269-2 ONLY): PER TABLE I 
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DESIGN REQUIREMENTS: „ „ , 

A. THERMAL RESISTANCE: JUNCTION-STUD 2.5 °C/WATT MAX. 

B. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 

MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

C. ELECTRICAL RATING: PER TABLk I 

D. ELECTRICAL SPECIFICATION: PER TABLE 11 

E. STORAGE TEMPERATURE: -65 TO 175°C 

SPECIAL CONDITIONING BY SUPPLIER: „ 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 24-0 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55° ± 10°C. 
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2. COLLECTOR VOLTAGE VcE: 30V PEAK, FULL WAVE , 

RECTIFIED DURING CONDUCTION; 72 VOLTS PEAK 

. DURING "OFF" HALF CYCLE. 

3. Ic = 1.3 AMPS HALF WAVE RECTIFIED. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, l E BO • T C = 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO « Tc = 25°C 

c. COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEl 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

D. HISTOGRAM SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 

TION. OF: 

1. THE 24-0 HOUR READINGS OF CHARACTERISTICS a, b, 
c, d. 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

E. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 

TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPTANCE 
CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FE i) 

SHALL NOT CHANGE MORE THAITM55& CALCULATED FROM 
120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO> AT Tc = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM t2S -240 HOURS READINGS ON UNITS INITIALLY READING 
.IUA OR MORE,OR SHOW AN ABSOLUTE INCREASE OF MORE 
THAN .2UA AMP CALCULATED FROM T20HS40 HOURS READINGS 
ON UNITS INITIALLY READING LESS THAN .IUA. 

3. SATURATION VOLTAGE (Vce(SAT)> SHALL NOT CHANGE MORE 
THAN 115% CALCULATED FROM 120-240 HOURS READINGS. 
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REQUIREMENTS: 

fl E INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER ND- 

1015404, CLASS I. 

C UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

D. PACKAGING AND PACKING: PACKAGING, packing and container marking 
ND-1002215 CLASS I CODE 2. 
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2. COLLECTOR CUTOFF CURRENT (ICBO) « Tc = 100°C 

3 . COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 
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5. BASE VOLTAGE (Vbe) 

6. EMITTER CUTOFF CURRENT (lEBO) t Tc 5 25°C 
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DESIGN REQUIREMENTS: n f ,/ ulAT r may 

A. THERMAL RESISTANCE: JUNCTION-STUD 2.5 C/WATT MAX. *o in-lbs 

B. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 

-.2 IN-LBS. MOUNTING TORQUE. 

C. ELECTRICAL RATING: PER TABLfc I 

D. ELECTRICAL SPECIFICATION: PER TABLE II 

E. STORAGE TEMPERATURE: -65 TO 175°C 
SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55° ± 10°C. 
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2. COLLECTOR VOLTAGE VCE: 30V PEAK, FULL WAVE 
RECTIFIED DURING CONDUCTION; 72 VOLTS PEAK 
DURING "OFF" HALF CYCLE. 

3. Ic = !.3 AMPS HALF WAVE RECTIFIED. 

B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: - „ 

a. EMITTER CUTOFF CURRENT, IEBO ® T C = 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO • Tc = 25°C 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEl 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 

D. FOR LOT^ SIZE SPARGER* THAN 100 PIECES HISTOGRAMS SHALL BE PLOTTED TO SHOW 
THE FREQUENCY DISTRIBUTION OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

E. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 

TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPTANCE 
CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpEl) 

SHALL NOT CHANGE MORE THAN *15% CALCULATED FROM 
120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO) AT Tc = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 120 -240 HOURS READINGS ON UNITS INITIALLY READING 
.IUA OR MORE,OR SHOW AN ABSOLUTE INCREASE OF MORE 
THAN .2UA AMP CALCULATED FROM 120-240 HOURS READINGS 
ON UNITS INITIALLY READING LESS THAN .IUA. 

3. SATURATION VOLTAGE (V C E(SAT)> SHALL NOT CHANGE MORE 
THAN £15% CALCULATED FROM 120- 240 HOURS READINGS. 


TABLE II 


ELECTRICAL CHARACTERISTICS AT T 


PARAMETER I CONDITIONS 


SWITCH-BACK VOLTAGE 


BASE VOLTAGE 


STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


COLLECTOR 

CUTOFF 

CURRENT 


COLLECTOR 

CUTOFF 

CURRENT 


EMITTER 

CUTOFF CURRENT 



25*C (UNLESS OTHERWISE SPECIFIED) 


SYMBOL SPECIFICATION LIMITS 
MIN I MAX I UNITS 


VOLTS 


LVceO 


V BE .8 L5 V0LTS 


25 75 


35 90 


40 120 




'CER 


'EBO 


v ce SA t 



COLLECTOR 

CAPACITANCE 


BETA CUT-OFF 


Cqb 


CE =10 VDC, I C = 2A f hfe 


120 


1.0 UA 


10.0 UA 



.5 UA 


1 GO UUF 


KC 
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•’ a. EN ?nterpret DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 
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. 1015404, CLASS L_ _ - 

C UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE- 
' QUIREMENTS OF NO 1002051. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

D. PACKAGING AND PACKING: PACKAGING, PACKING AND CONTAINER MARKING PER 
ND-1002215 CLASS I CODE 2. 
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INSPECTION AND ACCEPTANCE: 

1 TERMINAL DATA* KOVAR, ISOLD PLATE (45 t 15 u INCHES) OVER NICKEL STRIKE (45 1 15 u INCH) 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpEl. hFE2» 

hpE3, hfE4.) 

2. COLLECTOR CUTOFF CURRENT (ICBO) t Tc = 100°C 

3 . COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

4. SWITCHBACK VOLTAGE (LVQEO) 

5. BASE VOLTAGE (VBE> 

fc. EMITTER CUTOFF CURRENT (lEBO) • Tc * 25°C 
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DESIGN REQUIREMENTS: 

A. THERMAL RESISTANCE: JUNCTION-STUD 2.5 °C/WATT MAX. 

B. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 15 IN-LBS. +0 IN-LBS. v 

-.2 IN-LBS. MOUNTING TORQUE. 

C. ELECTRICAL RATING: PER TABlfc I 

D. ELECTRICAL SPECIFICATION: PER TABLE 11 

E. STORAGE TEMPERATURE: -65 TO 175°C 
SPECIAL CONDITIONING BY SUPPLIER: 

ft CENTRIFUGE AT 10,000 g's FOR 01£ MINUTE IN EACH OF Y 1 AND X 1 ORIENTATION PER MIL-STD-750 ICTHOO 2006 

B HELIUM OF RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III. 

' A LEAKAGE RATE EQUIVALENT TO 1 X 10*8 £C - ATM/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

C GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90 - 100 PSIG FOR A MINIUM OF 4 HRS. 
d! BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER ND_L. 

1015404, CLASS 2, _ 
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B. ELECTRICAL CHARACTERISTICS: PER TABLE 11 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FE i, h FE 2, 

hFE3t h FE 4.) 

2. COLLECTOR CUTOFF CURRENT (ICBO) « Tc = 100°C 

3. COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

4. SWITCHBACK VOLTAGE (LVCEO> 

5. BASE VOLTAGE (VBE> 

<>. EMITTER CUTOFF CURRENT (IeB 0> • Tc = 25°C 
c. MARKING: THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS'; DASH NUMBER; THE MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 
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DESIGN REQUIREMENTS: 

A. THERMAL RESISTANCE: JUNCTION-STUD 2.* °C/WATT MAX. 

B. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 15 IN-LBS. »0 IN-LBS. *> 

-.2 IN-LBS. MOUNTING TORQUE. 

C. ELECTRICAL RATING: PER TABLfe I 

0. ELECTRICAL SPECIFICATION: PER TABLE 11 
E. STORAGE TEMPERATURE: -65 TO 175°C 
SPECIAL CONDITIONING BY SUPPLIER: 


A. 

B. 
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D. 


CENTRIFUGE AT 10,000 g's FOR 01£ MINUTE IN EACH OF AND ORIENTATION PER MIL-STD-750 METHOD 2006 

HELIUM OF RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III. 

A LEAKAGE RATE EQUIVALENT TO 1 X 10“8 CC - ATM/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90 - 100 PSIG FOR A MINIMUM OF 4 HRS. 
BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 


1. STUD TEMPERATURE: 75i10°C. 
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2. COLLECTOR VOLTAGE VCE: 30VDC 


3. Pd * 25 WATTS 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC "b" PRIOR TO ACCELERATION AND FOLLOWING GROSS LEAK, 
AND THE PERCENT CHANGE BETWEEN READINGS, AND CHARACTERISTICS a, b, c, AND d PRIOR TO AND FOLLOWING BURN-IN, 
AND THE PERCENT CHANGE BETWEEN 0 & 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, l EB0 # T c * 25°C 

b. COLLECTOR CUTOFF CURRENT, IcBO * T C s 25°C. 

c. COLLECTOR SATURATION VOLTAGE V^ (SAT) ' 

• d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEI 

F. THE DATA SHALL BE PRESENTED IN A MAM€R THAT PROVIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL 
TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS 

G. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF TABLE I AND II OR THE FOLLOWING POST GROSS LEAK 
AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE ACCEPTABLE: 
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2. COLLECTOR CUTOFF CURRENT (1™,) AT Tr = 25°C SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED FROM 
0-240 HOURS READINGS ON UNITS INITIALLY READING .IUA OR MORE, OR SHOW AN ABSOLUTE INCREASE OF MORE 
THAN .2UA AMP CALCULATED FROM 0-240 HOURS READINGS ON UNITS INITIALLY READING LESS THAN .IUA. 

' 3. SATURATION VOLTAGE (V CE (SAT) SHALL NOT CHANGE MORE THAN +15X CALCULATED FROM 0-240 HOURS READINGS. 
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DESIGN REQUIREMENTS: 

A. THERMAL RESISTANCE: JUNCTION-STUD 2.9 °C/WATT MAX. 

B. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 15 IN-LBS. 

-2 IN-LBS. MOUNTING TORQUE. 

C. ELECTRICAL RATING: PER TABLfc I 

D. ELECTRICAL SPECIFICATION: PER TABLE 11 

E. STORAGE TEMPERATURE: -65 TO 175°C 
SPECIAL CONDITIONING BY SUPPLIER: 

A. CENTRIFUGE AT 10,000 g's FOR OIC MINUTE IN EACH OF AND Xi ORIENTATION PER MIL-STD-750 1CIHOO 2006 

B HELIUM OF RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III. 

Timm RATE EQUIVALENT TO 1 X 10-8 CC - ATM/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

C. GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90 - 100 PSIG FOR A MINIHW OF 4 HRS. 
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1. STUO TEMPERATURE: 75+10°C. 

• *\ 
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E THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC “b" PRIOR TO ACCELERATION AND FOLLOWING GROSS LEAK, 
AND THE PERCENT CHANGE BETWEEN READINGS, AND CHARACTERISTICS a, b, c. AND d PRIOR TO AND FOLLOWING BURN-IN, 
AND THE PERCENT CHANGE BETWEEN 0 & 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, l EB0 @ T c = 25°C 

b. COLLECTOR CUTOFF CURRENT, 1 CB0 • T C = 25 # C. , 

c. COLLECTOR SATURATION VOLTAGE V CE (SAT) 

• d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEI 

F THE DATA SHALL BE PRESENTED IN A MAMCR THAT PROVIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL 

TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS 


m 


TABLE II 


G. 


UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF TABLE I AND II OR THE FOLLOWING POST GROSS LEAK 
AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE ACCEPTABLE: 

1 STATIC FORWARD CURRENT TRANSFER RATIO (hFEI) SHALL NOT CHANGE MORE THAN 1OK CALCULATED FROM 
0-240 HOURS READINGS. 

2 COLLECTOR CUTOFF CURRENT (Iron) AT Tr = 25°C SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED FROM 
0-240 HOURS READINGS ON UNIT!) INITIALLY READING .IUA OR MORE, OR SHOW AN ABSOLUTE INCREASE OF MORE 
THAN .2UA AMP CALCULATED FROM 0-240 HOURS READINGS ON UNITS INITIALLY READING LESS THAN .IUA. 

3. SATURATION VOLTAGE (V CE (SAT) SHALL NOT CHANGE MORE THAN +15% CALCULATED FROM 0-240 HOURS READINGS. 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS | 


MIN 

MAX 

UNITS 

SWITCH-BACK VOLT. NOTE 1 

l c =50 MA 

lvceo 

90 

- 

VCLTS 

BASE VOLTAGE 

NOTE 1 

l C .2 AMP. 

V CE VDC 

v B e 

.8 

1.5 

VOLTS 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

NOTE 1 

Ip «10 MA 

VCE a 5VDC 

h FE, 

25 

75 


l C *100MA 

V CE * 5 VDC 


35 

90 

- 

lc *500 MA 

V CE * 5 VDC 

<te 3 

40 

120 

- 

l c * 1 AMP 

Vf E * 5 VDC 

h FE 4 

40 

120 

- 

COLLECTOR 

CUTOFF 

CURRENT 

V CB *60 VDC 

T C =25*C 

•CBO 

- 

1.0 

UA 

V CB *60 VDC 

T c *100«C 

*CBO 

- 

3.0 

UA 

COLLECTOR 

CUTOFF 

CURRENT 

R «SOn, V CE *60 VDC 
T C *2S‘C 

*CER 

- 

3.0 

UA 

R *50A,V CE *60 V&C^ 
Tc *100*C 

•CER 

- 

10.0 

UA 

EMITTER 

CUTOFF CURRENT 

V EB *6 VDC 

T c =25*C 

■ebo 

- 

.5 

UA 

COLLECTOR-FM1TTER 

SATURATION VOLT. NOTE 1 

lC =2 AMPS 
l B a 200 MA 

Vce SAT 

- 

2.0 

VOLTS 


• 





COLLECTOR 

CAPACITANCE 

V CB » 20 V 
f «1 MC 

Cob 

- 

160 

UUF 

BETA CUT-OFF NOTE 1 

V C E =10 VDC, lc = 1A 

f hfe 

150 

l- l KC _1 


E REPLACES REV( D) WITH CHANQE 




HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING 
ALL ELECTRICAL TESTS. MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING TORQUE FOR TESTING SHALL 
BE 13±1 IN-LBS. 
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TABLE I 





MAX RATINGS TC=25°C 

eia" 

STUD 

NASA 

PART NUMBER 

COLLECTOR 

VOLTAGE 

(VCB) 

EMITTER 

VOLTAGE 

(VEB> 

COLLECTOR 

VOLTAGE 

<VCE> 

COLLECTOR 
R3MER DiSSI RATION 
AT Tc s 100 °C 

TYPE 

•DESIGNATION 
(FOR REFERENCE ONLY) 

LENGTH 

A±.015 . 

1010269-1 

VDC 

VDC 

VDC 

W 

2N215J 

A1 C 

120 

6 

90 

25 

.*115 

1010269-2 

MATCHED PAI 
500 MA, VCE 
WITHIN 10# 

R OF 1010269-1. hFE3 • lc s 
= 5 VOLTS TO BE MATCHED TO 

OF LOWEST VALUE AFTER BURN-IN 

2N2151 

.415 

1010269-3 

SAME AS 1010269—1 EXCEPT ^FE 
60 MIN. AT IC = 100 MA. 

SHALL BE 

2N2I5I 

.415 

1010269-4 

VDC 

VDC 

VDC 

u 

2N2151 

.353 


120 

6 

90 

25 
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ISYM ZONEl 


_ REVISIONS 

_ DESCRIPTION _ 

SEE PROCUREMENT NOTE 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

TERMINAL DATA: KOVAR 

ELECTRICAL CHARACTERISTICS: PER TABLE I 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT Ocbo) 

SATURATION VOLTAGE (Vce(SAT)) 

SWITCHBACK VOLTAGE (LV ce q) 

INPUT VOLTAGE (V BE ) 

NOISE VOLTAGE 

EMITTER CUTOFF CURRENT d E BO> 

MARKING- THE MANUFACTURERS NAME, TRADEMARK, OR CODE: TYPE 
DESIGNATION, DATE CODE, LOT CQDEAN^DSERIALNUMBEI^ALL 

M0u5tSrS L E: \r™LL^ ' 

CADMIUM PLATED CHROMATE), 

ID * .215 ± .005; OD • .500 ± .005 

1 HEXNUT (AMERICAN STANDARD ASSOC. BULLETIN 
DOUBLE CHAM., UNF-2B CARBON STEEL, CADMIUM PLATED. 

2 WASHERS (MICA) OD *.531 ±.001, ID = .200 ±.001, THK - .003 ±.001 

1 WASHER, INTERNAL TOOTH, LOCK (CARBON STEEL, CADMIUM PLATED) 
OD = 375 i .005 ID * .200 ± .005, THK =.022 ± .002 
1 TEFLON SPACER, OD =.275 t .005, ID *.200 *.005, THK *.044 *.005 


GRAPHICAL SYMBOL 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. O 0 _ DATE 

Z'Z?'*’ 3 


GROUP II (DESIGN REQUIREMENTS): 

THERMAL RESISTANCE: 3.75°C/WATT MAX. 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM 
OF 15 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

SUPPLIER?SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
NO 1015404. CLASS I. 

PACKAGING AND PflCKINC: UNIT PACKAGING AMD PACKING SHALL BE IN ACCORDANCE 
MTH NIL-P-19491 -LEVEL A IN BOTH INSTANCES. 

(j) MARKING OF- TBU-l PACKAGES -AND EXTERIOR SHIPPING CONTAINERS 

9MLL. BE-IN ACCORDANCE «ITHM»L'P-1Wl AM) SHALL INCLUDE THE 
NASA DRAWING- NUMBER AND REVISION LETTER. 

PROCUREMENT NCTE = 

I. A. WAIVE AS REQUIRED ALL INFCnMATiON PRESENTi-O ON THIS 
DRAWING EXCEPT LEAD MATERIAL SPECIFICATION A,.^ 

PHYSICAL DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE (TD) PROCURE 
THIS PART AS CHANGE SYMBOL(-) BY ORDERING TO VENDOR CATALOGUE 
NUMBER AND SPECIFICATIONS REFERENCE ND 1002034 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE 
TO THIS DRAWING BY OTHER THAN REVISION SYMBOL(-) 


PROCURE ONLY FRON APPROVED SOURCES LISTED 
ON ND1002034 FOR THIS DRAWING. 


SURFACE SHALL BE FLAT WITHIN .001 IN./IN. AFTER PLATING. 
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I— SEE PROCUREMENT NOTE 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. STUD TEMPERATURE: 55* AlO'C. 

2. COLLECTOR VOLTAGE V CE : 30V PEAK, FULL WAVE RECTIFIED 
DURING CONDUCTION; 72 VOLTS PEAK DURING "OFF” HALF CYCLE. 

3. Ir, 1.3 AMPS HALF WAVE RECTIFIED. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOWING 
BURN-IN SHALL NOT BE SHIPPED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
o. EMITTER CUTOFF CURRENT, l EB 0- 
b. COLLECTOR CUTOFF CURRENT, l CB0 - 
e. COLLECTOR SATURATION VOLTAGE, V CE($AT ). 
d. STATIC FORWARD CURRENT TRANSFER RATIO, hp E . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST 
READINGS. THE PERCENT CHANGE SHALL BE CALCULATED ON INITAL 
MIDPOINT AND INITIAL-FINAL READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 10* IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


FOR INFORMATION ONLY 

CUSS B RELEASE TDR No. 00 DATE 


DATE 


TABLE II 


ELECTRICAL CHARACTERISTICS AT T r *25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER I CONDITIONS 



SWITCH-BACK VOLTAGE 


BASE VOLTAGE 


STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


_ TABLE I _ 

MANUFACTURERS ABSOLUTE MAX RATINGS TC =25°C 
COLLECTOR EMITTER COLLECTORl COLLECTOR 
VOLTAGE VOLTAGE VOLTAGE POWER 

(Vcb) < v eb) < v ce) dissipation 


COLLECTOR ElA 

POWER TYPE 

DISSIPATION DESIGNATION 
AT Tc S 100°C (FOR REFERENCE 

W _ 

25 2N2151 


COLLECTOR 

CUTOFF 

CURRENT 


COLLECTOR 

CUTOFF 

CURRENT 


EMITTER 

CUTOFF CURRENT 


SATURATION 

VOLTAGE 


CURRENT GAIN 
SATURATION RATIO 
COLLECTOR 
CAPACITANCE 



SYMBOL I SPECIFICATION LIMITS 
MIN | MAX | UNITS 


lvceo 


v B e 


35 

90 

40 

120 

□ 

B 

120 

1.0 


R «50a V CE s 60 VDC 
T C =25°C 


E s 



CER 

- 

EBO 



10.0 I UA 


v ce S at 


h FE(SAT) 


v C b s *v 

f »1 KC 


70 I 200 I UUF 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
/ TORQUE FOR TESTING SHALL BE 13± 1 IN-LBS. 
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REVISIONS 

DESCRIPTION 


OATS I APPO. 


CHS NO. |2I5'63| 


REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19S00 IN ADDITION TO 

THE REQUIREMENTS SPECIFIED HEREIN. 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (kp E ) 

- EMITTER CUTOFF CURRENT (l EB0 ) 

COLLECTOR CUTOFF CURRENT dcBO) AT 100 " c 
SWITCH-BACK VOLTAGE (LV CE0 ) 

BASE AT EMITTER VOLTAGE (V BE ) 

COLLECTOR SATURATION VOLTAGE (Vc E (5AT)> at t = J5 * c 
MARKING: THE MANUFACTURERS NAME, TRADEMARK OR CODE, TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER SHALL 
Bt PtKMANtNTLY AND LEGIBLY MARKED ON THE PART , PER KIL-STD-130. 

GROUP H (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -45 *C TO 17S*C 

. THERMAL RESISTANCE (JUNCTION TO CASE): JS*C/W MAX 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
POWER DISSIPATION 


REPLACED BY REV B WITH 
CHANGES PER TORR &! {,<•* 


'jhCi tjfi 


GRAPHICAL SYMBOL 


AT 25 *C AMBIENT TEMPERATURE: WATTS MAX (TBS.) 

AT 25 *C CASE TEMPERATURE: 5 WATTS MAX 
UNITS SHALL BE CAPABLE OF MEETING THE QUftUFJCATICM REQUIREMENTS 
OF ND1002051. „ 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404. CLASS I. 

PACKAGINGMD-MCXIM: UNIT-PA8KA0IN6/M0'PACKING SMALL GE IN 
ACC0R3ANGE^MmvMPLrP-tMM>4EVeL<A IN^MTH- INSTANCES. 

(1) NARKING, GFilNUT. PACKAGES/ AND 'UTERIM SHIPPING CONTAINERS 
SHALL GE-IN'ACCORDANCE-WITH NIL-P-19401 AND SHALL INCLUDE 
THE NASA. ORAUINfr HUNGER AMO REVISION LETTER. 

GROUP HI (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. CASE TEMPERATURE: 4S* ±10*C 

2. V CE >30 ±5 VOLTS 
3- Pji„ = 300MW 

THE MANUFACTURER SHALL DETERMINE ANO RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
a. EMITTER CUTOFF CURRENT, l EB0 
k. COLLECTOR CUTOFF CURRENT, lc B0 
e. COLLECTOR SATURATION VOLTAGE, V ce( s»t) 

4. STATIC FORWARD CURRENT TRANSFER RATIO, hp E 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE 
BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 

EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION I- 

OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS _ 

INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 10* IN hce SHALL NOT - 

BE ACCEPTABLE I_ 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327. -- 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR No. 4-9 
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1 ABSOLUTE MAXIMUM RATINGS TC =25°C 1 

COLLECTOR 

VOLTAGE 

<V C B> 

EMITTER 

VOLTAGE 

(v E b) 

COLLECTOR 

VOLTAGE 

<VCE> 

COLLECTOR 

CURRENT 

0c> 

COLLECTOR 

POWER 

DISSIPATION 

'El# 

TYPE 

DESIGNATION 
(FOR REFERENCE) 

Vdc 

vdc 

vdc 

ma dc 

W 

120 
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80 

600 

5 
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A 


REPLACED BY REV B WITH , , 
CHANGES PER TDRR 


h 

WC 


TABLE It 


PARAMETER 

CONDITIONS 1 

SYMBOL 

SPEC 

LIMIT 

S 

STATIC 

FORWARD CURRENT 

TRANSFER RATIO 

V CE =6VDC 

l c =200UA 

h FE 

MIN 

MAX 

UNITS 

30 

90 

- 

l c = IMA 

h FE 

35 

105 

- 

l C =10MA 

*»FE 

40 

120 

- 

l C = 100MA 

»»FE 

50 

150 

- 

BETA CUTOFF FREQUENCY" 

l f = IMA VcE =10 VDC 

fat 

250 

- 

KC 

COLLECTOR 

CUTOFF CURRENT 

VrF = 40V, R =100K n, Tf =25* ± 3°C 

•CER 

- 

0.5 

UA 

V C e= 40V, R -100K n, T C -100“ *jJ„C 

•CER 

- 

5.0 

UA 

EMITTER 

CUTOFF CURRENT 

Veb = 5.0V 

<EBO 

- 

100 

UA 

COLLECTOR 

CUTOFF CURRENT 

Vcb -40V, Tr =25' ±3°C 

•CBO 

_ 

0.1 

UA 

V C B =40V, T C =100' lllC 

•CBO 

- 

1.0 

UA 

COLLECTOR SATURATION 

VOLTAGE 

l c =1S0MA, l B =5.0MA, Tc =25* ±3*C 
l C =100MA, l B = 5.0MA, Tc =100' **Ic 

V CE(SAT) 

— 

5.0 

5.0 

VOLTS 

BASE TO EMITTER 

VOLTAGE 

l c -100MA, V CE =10V 

VBE 

- 

0.9 

VOLTS 

SWITCH-BACK 

VOLTAGE 

lc S 10MA, Iq = 0 

lvceo 

80 

- 

VOLTS 
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B 

REPLACES REV A WITH CHANGES AND 

UPGRADED TO CLASS A RELEASE PER TDRR OlU^i 


Vi 
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REQUIREMENTS: 

GENERAL* 

INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2_ 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MlL-S-19491jLEVEL A. 

UNITS SHALL BE'lN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 



GRAPHICAL SYMBOL 


P 



INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: KOVAR WITH GOLD PLATING PER ND PS 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

TYPE DESIGNATION; DATE CODE; LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
NUMBER. 

MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 

ELECTRICAL REQUIREMENTS: PER TABLE II 

COLLECTOR CUTOFF CURRENT (ICBO> AT 100°C 
EMITTER CUTOFF CURRENT (IEBO> 

SWITCHBACK VOLTAGE (LVceo) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) AT T = 25°C 
BASE AT EMITTER VOLTAGE (Vbe) 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE) 


DESIGN REQUIREMENTS: 

STORAGE AND OPERATING JUNCTDN TEMPERATURE! -65°C TO 200°C 
THERMAL RESISTANCE (JUNCTION TO CASE): 35°C/W MAX 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
POWER DISSIPATION: 

AT 25°C AMBIENT TEMPERATURE* 0.8 WATTS MAX 
AT 25°C CASE TEMPERATURE: 


.330 
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BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOW¬ 
ING CONDITIONS: 


REPLACES REV (A) WITH CHANGE 


1. AMBIENT TEMPERATURE: 

2. Vce=30 i 5 VOLTS 

3. Pdiss = 425 MW 


25° ± 10PC 
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\ ABSOLUTE MAXI 

MUM RATINGS TC = 25°C 

COLLECTOR 

VOLTAGE 

(Vce> 

EMITTER 

VOLTAGE 

(Veb) 

COLLECTOR 

VOLTAGE 

(Vce) 

COLLECTOR 

CURRENT 

(IC> 

COLLECTOR 

POWER 

DISSIPATION 

EM 

TYPE 

DESIGNATION 
(FOR REFERENCE) 

Vdc 

Vdc 

vdc 

MAdc 

W 

2N2243A 

120 

5 

80 

600 

5 



THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN 
IN: . 

a. EMITTER CUTOFF CURRENT (lEBO). 

b. COLLECTOR CUTOFF CURRENT, ICBO 

c. COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTER'ST 1C AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVING CHANGED MORE THAN 15%IN hpE* OR HAVING INCREASED 
MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 1 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 


B 


TABLE II 


ELECTRICAL CHARACTERISTICS 0 Tc =25°C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITIONS 

SYMBOL 

SPEC LIMITS 

MIN 

MAX 

UNITS 

STATIC 

FORWARD CURRENT 
TRANSFER RATIO 

Vce =6VDC 

1C =200UA 

hFE 

30 

90 

- 

1C =1MA 

hFE 

35 

105 

- 

1C =10MA 

h FE 

40 

120 

- 

1C =100MA 

hFE 

50 

150 

- 

BETA CUTOFF FREQUENCY 

1C =1MA VCE =10VDC 

fae 

250 

- 

KC 

COLLECTOR 

CUTOFF CURRENT 

Vce =4-0V, R =100KA 

»CER 

- 

0.5 

UA 

Vce =40V, R =100KA,TC =100° 

•CER 

- 

5.0 

UA 

EMITTER 

CUTOFF CURRENT 

veb =siov,ic=o 

1EBO 

- 

100 

UA 

COLLECTOR 

CUTOFF CURRENT 

Vcb =4-0V, I E : 0 

1 CBO 

- 

0.1 

UA 

VCB =4-0V, Tc = 100 °, lE-0 

1 CBO 

- 

1.0 

UA 

COLLECTOR SATURATION 
VOLTAGE 

lc =150MA, Ib=5.0MA 

VCE(SAT) 

- 

5,0 

VOLTS 

1C =100MA, IB=5.0MA, Tc =100° 

5.0 

BASE TO EMITTER 
VOLTAGE 

1C =100MA, VCE =10V 

Vbe 

- 

0^9 

VOLTS 

SWITCHBACK 

VOLTAGE 

l C = 10MA, Ib =0 

lvceo 

80 

- 

VOLTS 


Cl 
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DESCRIPTION 


R REPLACES REV A WITH CHANGES AND '*/«. 

QJ/-'^ UPGRADED TO CLASS A RELEASE PER TDRR ()((£,3 ' Cj(l 


REQUIREMENTS: 

1- GENERAL: 

A- INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS e__ 

C- UNITS SHALL BE CAPABLE OF MEETING ALL THE 
REQUIREMENTS OF ND (.002051. 


REVISED PER TDRR 20626 


GRAPHICAL SYMBOL 


D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND 1002215.CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A- MECHANICAL REQUIREMENTS: 

(1 ) LEAD DATA: PER PS 1015402 EXCEPT TENSILE STRENGTH LIMIT MAY BE 70,000-90,000 PSI. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING number which shall consist of at least the last three digits, 
DASH NUMBER, AND MANUFACTURER'S NAME, TRADEMARK OR CODE, DATE CODE, LOT CODE, AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 


(3) MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 

(D COLLECTOR CUTOFF CURRENT (ICBO> AT 100°C 

( 2 ) EMITTER CUTOFF CURRENT (IEBO> 

(3) SWITCHBACK VOLTAGE (LVCEO> 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)) AT T= 25°C 

(5) BASE AT EMITTER VOLTAGE (Vbe) 

(6) STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 


3. DESIGN REQUIREMENTS: 

ft. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65°C TO 200°C 

B. THERMAL RESISTANCE (JUNCTION TO CASE): 35°C/W MAX 

C. ELECTRICAL RATING: PER TABLE I 

D. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

E. POWER DISSIPATION: 

AT 25°C AMBIENT TEMPERATURE: 0.8 WATTS MAX 
AT 25°C CASE TEMPERATURE: 5 WATTS MAX 


F. BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOW¬ 
ING CONDITIONS: ,- 

1. AMBIENT TEMPERATURE: 25° ± 109C - 

2. Vce= 30 t 5 VOLTS _ 

3. Pdiss = 4-25 MW _ 
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REQUIREMENTS: 

1- GENERAL: 

A- INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2_ 

C- UNITS SHALL BE CAPABLE OF MEETING ALL THE 

REQUIREMENTS OF ND 100205k UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 



REVISED PER TDRR 20626 
REVISED PER TDRR 23276 


GRAPHICAL SYMBOL 


D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND 1002215,CLASS 1, CODE 2. 

2- INSPECTION AND ACCEPTANCE: 

A- MECHANICAL REQUIREMENTS: 

(1 ) LEAD DATA: PER PS 1015402 EXCEPT TENSILE STRENGTH LIMIT MAY BE 70,000-90,000 PSI, 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASfl DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 
DASH NUMBER, AND MANUFACTURER'S NAME, TRADEMARK OR CODE, DATE CODE, LOT CODE, AND SERIAL 
NUMBER SHALL BE PERMANENTLY ANO LEGIBLY MARKED ON THE PART PER NO 1002019. 


B. ELECTRICAL REQUIREMENTS: PER TABLE II 

(D COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 

(2) EMITTER CUTOFF CURRENT (lEBO> 

(3) SWITCHBACK VOLTAGE (LVceo) 

(4) COLLECTOR SATURATION VOLTAGE (VcE(SAT)) AT T = 25°C 

(5) BASE AT EMITTER VOLTAGE (VBE) 

(6) STATIC FORWARD CURRENT TRANSFER RATIO (Hfe> 


3. DESIGN REQUIREMENTS: 

A. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65°C TO 200°C 

B. THERMAL RESISTANCE (JUNCTION TO CASE): 35°C/W MAX 

C. ELECTRICAL RATING: PER TABLE I 

0. ELECTRICAL SPECIFICATIONS: PER TABLE 11 
E. POWER DISSIPATION: 

AT 25°C AMBIENT TEMPERATURES 0.8 WATTS MAX 
AT 25°C CASE TEMPERATURE: 5 WATTS MAX 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS 

PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 240 HOUR BURN-IN: 

(IT ACCELERATION AT 20,000 G MINIMUM IN THE Yi OR I ENTA- | 

TION PER MIL-STD-750 METHOD 2006, OR IMPACT SHOCK AT - 

28K G MINIMUM IN THE Yt ORIENTATION. —_____- 

(2) FINE LEAK PER MIL-STD-202,:METHOD 11 2;‘ HST•CONDIT 101 

C, PROCEDURE III a OR b. A LEAK: RATE'OR K — 

1 X 10 _8 ATM CC/SEC OR GREATER SHALL CONSfltUTE A ———— 
FAILURE. - 
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(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST < 

CONDITION A. GLYCERIN MAY BE USED IN LIEU OR 
MINERAL OIL. 
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REQUIREMENTS: 

UNIT SMALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADOITION TO 
THE REQUIREMENTS SPECIFIED HEREIN. 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (hf E ) 

- EMITTER CUTOFF CURRENT (l EB o) 

COLLECTOR CUTOFF CURRENT Ocbo) AT 100 *C 
SWITCH-BACK VOLTAGE (LV CE0 ) 

BASE AT EMITTER VOLTAGE (V BE ) 

COLLECTOR SATURATION VOLTAGE (Vce(SAT)) AT T =25 *C 
MARKING: THE MANUFACTURERS NAME, TRADEMARK OR CODE, TTPE 
DESIGNATION, DATE COOE, LOT CODE ANDSERIALNUMBERSH ALL 
BE PERMANENTLY AND LEGIBLY MARKED ON THE PART , PER MIL-STD-1 JO. 

GROUP H (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -45“C TO 17S"C _ 

THERMAL RESISTANCE (JUNCTION TO CASE): 35*C/W MAX 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
POWER DISSIPATION 


GRAPHICAL SYMBOL 



AT 25 ‘C AMBIENT TEMPERATURE: WATTS MAX (xaS.) 

AT 25 "C CASE TEMPERATURE: 5 WATTS MAX 
UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404. CLASS I. 

PACKAGING*AND.PACKING: 'UNIT- PACKA#IM6>AN0- PASXtMG SHALL BE IN 
ACCHOABCE-M4 THjH lirP-IBWI ''LEVEL;A- IN *BG1H- INSTANCES. - 

(1) NARKING)GP-UMI?.PASIAOfiS. AN0)iKK7ERIBR SNIPPING CONTAINERS 
SNALL.‘IE-IN' ACCORDANCE- WITH N Hr P-19401 AND SHALL INCLUDE 
THE NASA. DRAWING* HUNGER- ANO REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. CASE TEMPERATURE: 45* *1fC 

2. V CE -30 iS VOLTS 

3. P« M * 300MW 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. <?o4?'L- DATE^, 


THE MANUFACTURER SHALL DETERMINE ANO RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO ANO FOLLOWING BURN-IN: 
a. EMITTER CUTOFF CURRENT, l EB0 
4. COLLECTOR CUTOFF CURRENT, IcbO 
e. COLLECTOR SATURATION VOLTAGE, V ce(sa t) 

4. STATIC FORWARD CURRENT TRANSFER RATIO, hfE 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE 
BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 10% IN hc E SHALL NOT 
BE ACCEPTABLE 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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TABLE I 


1 ABSOLUTE MAXIMUM RATINGS TC * 25*C —J 

COLLECTOR 

VOLTAGE 

<V C B> 

EMITTER 

VOLTAGE 

<V E B> 

COLLECTOR 

VOLTAGE 

(Vce) 

COLLECTOR 

CURRENT 

<‘C> 

COLLECTOR 

POWER 

DISSIPATION 

'El# 

TYPE 

DESIGNATION 
(FOR REFERENCE) 

V DC 

Voc 

Voc 

MApc 

W 

120 

5 

80 

600 

5 

2N1613 
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TABLE II 


ELECTRICAL CHARACTERISTICS « Tc = 25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS I 

SYMBOL 

SPEC 

LIMIT 

a 

STATIC 

FORWARD CURRENT 
TRANSFER RATIO 

V CE =6VDC 

l C =200UA 

HI 

nmi 


mini 

ESI 1 

Ell 


- 

l c = IMA 

^FE 1 

Ol 


- 

lC = 10MA 

unm 

Ol 


- 

l C =100MA 


Ol 


- 

BETA CUTOFF FREQUENCY 

ir'lMA Vce =10VDC 

fa# 

250 


KC 

COLLECTOR 

CUTOFF CURRENT 

Vce =40V, R =100K n, Tc =25' 1 3°C 

'CER 

Bi 1 


UA 

V CE = 40V, R = 100K n, T C =100” * jJ„C 

'CER 

■ 


UA 

EMITTER 

CUTOFF CURRENT 

Vfr =5.0V 


- 

100 

UA 



DTflH 

- 

m 

UA 

V cb = 40V, T C =100°:gIC 

•CBO 

Bi 

m 

UA 



V CE(SAT) 

H 

i 

VOLTS 

BASE TO EMITTER 

VOLTAGE 

i c -iooma, vce =10v 

Vbe 

n 

B 

VOLTS 

SWITCH-BACK 

VOLTAGE 

\q =10MA, Ib =0 

lvceo 

80 

L 

VOLTS 
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SEE PROCUREMENT NOTE 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HR£ AT THE 
FOLLOWING CONDITIONS: F(Jp i 

1. STUD TEMPERATURE: 100° ±5°C i 

2. V CE = -40 ±5 VDC 

3. Ic = "I AMP ULAoo 0 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, lEBO. 

b. COLLECTOR CUTOFF CURRENT, ICBO. 

c. COLLECTOR SATURATION VOLTAGE, Vce(SAT). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON THE INITIAL-MIDPOINT AND INITIAL-FINAL 
READINGS. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRI- * 
BUT I ON OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC 
AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS AND/ 

OR HAVE CHANGED MORE THAN 10# IN hpE SHALL NOT BE 
ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MM.-P-19491 (LEVEL A IN BOTH INSTANCES. 

,(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN 
ACCORDANCE WITH Mtl-P-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER 
AND REVISION (LETTER. 
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TABLE 



ABSOLUTE ! 

MAX!MUM RAT 

, COLLECTOR 
VOLTAGE 

EMITTER 

VOLTAGE 

COLLECTOR 

CURRENT 

VCER (R=33a) 

VEBO 

• c 

VOLTS 

VOLTS 

AMPS 

-80 

-10 

-3 


! MGS Tc=25°C 



WATTS 


45 


ELECTRICAL CHARACTERISTICS AT 


TABLE II __ 

Tc = 25 °C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS i 

SYMBOL 

SPECIFICATION UNITS 




MIN 

MAX 

UNITS 

BREAKDOWN VOLTAGE 

1c= -lma, R=33A 

bvcer 

-60 


VOLTS 

COLLECTOR TO EMITTER 

1c = -lOma, R=33A 

bvcer 

-80 


VOLTS 

BASE TO EMITTER VOLTAGE 

IC= -1AMP, VCE=-15V 

Vbe 


-1.8 

VOLTS 

COLLECTOR CUTOFF CURRENT 

V C b=-60V, Tq=150°C 

1 CBO 


-1.0 

m AMP 

SATURATION VOLTAGE 

1q= -140 ma 
>C= -1 AMP 

VCE(SAT) 


-.75 

VOLTS 

EMITTER LEAKAGE CURRENT 

VEB=-10V, Tc=25 i ’C 

lEBO 


-250 

u AMP 

STATIC FORWARD 

IC= -1.0 AMP 


20 

40 


CURRENT TRANSFER RATIO 

V C E= -3V 

hFE 



(2> HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
ELECTRICAL TESTS. MOUNTING TORQUE FOR TESTING; 25 * 1 IN-LBS 


UNLESS OTHERW ISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
+ + + 


M I T 

INSTRUMENTATION LAB 


DO NOT SCALE THIS DRAWING 
MATERIAL - 


NEXT ASSY | USED ON 
APPLICATION 


DRAWN 
CHECKED 
APPROVAL 
APPROVAL_ 

NASA APPROVAL' 
MIT APPROVAL^] 


/70M61 

A DATE_ 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 

TRANSISTOR 

(3 AMP, P-N-P, SILICON, 
METAL CASE, STUD MOUNTED) 


_ SPECIFICATION CONTROL DRAWING 

J-S3-4! CODE IDENT NO. I SIZE I . A |/s 


1010271 


| scale a&a re 


/ OF* 



i 


































1130101 3 


Isym zone! 


REVISIONS 

DESCRIPTION 


SEE PROCUREMENT NOTE 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 

1. WI STUD TEMPERATURE: 100° ±5°C FOR INFORMATION 

2. VcE = -40 *5 VDC ,, 

3. Ic = -l AMP CLASS B RELEASE TDR No. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, IEBO- 

b. COLLECTOR CUTOFF CURRENT, ICBO- 

c. COLLECTOR SATURATION VOLTAGE, VcE(SAT). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hpE. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON THE INITIAL-MIDPOINT AND INITIAL-FINAL 
READINGS. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRI¬ 
BUTION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC 
AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS AND/ 

OR HAVE CHANGED MORE THAN 10% IN hpr SHALL NOT BE 
ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 


ONLY 

__ DATE 


REVISED PER TORR QO^l^ 

REPLACED BY REV C WlYM „ / 
CHANGES PER TDRR £><??> b 


UK 


TA3LE I 


ABSOLUTE MAXIMUM RATINGS Tr=25°C 


COLLECTOR 

POWER 

AT Tc=100°C 


WATTS 


45 


COLLECTOR 

EMITTER 

COLLECTOR 

VOLTAGE 

VOLTAGE 

CURRENT 

VCER (R=33 A) 

VEBO 

ic 

VOLTS 

VOLTS 

AMPS 

-80 

-10 

-3 


PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
Mtl-P-19491(LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN 
ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE NASA DRAMINC NUMBER 
AND REVISION(LETTER. 


ELECTRICAL CHARACTERISTICS AT 
PARAMETER I 

BREAKDOWN VOLTAGE lc= 

COLLECTOR TO EMITTER lc= 

BASE TO EMITTER VOLTAGE lc= 

COLLECTOR CUTOFF CURRENT VpB 

SATURATION VOLTAGE ! B= 

__ >C= 

EMITTER LEAKAGE CURRENT VEB 

STAT IC FORWARD Ic= 

CURRENT TRANSFER RATIO VcE 


TABLE II _ 

Tc = 25°C (UNLESS OTHERWISE SPECIFIED) 
CONDITIONS I SYMBOL I SPEC IF I CAT 101 

MIN I MAX I 

-lma, R=33A BVqer “60 

-lOma, R=33n BVcER -80 

-1AMP, VCE=-15V VbE _ -1.8 

:-60V, Tc=150°C ICBO _ -1.0 

-140 ma w . . ic 

-1 AMP V CE(SAT) ~* 75 

:-10V, Tc=25°C I EBP _ -250 

-1.0 AMP 

: -3V hFF 20 40 


[?>» HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
ELECTRICAL TESTS. MOUNTING TORQUE FOR TESTING; 25 i 1 IN-LBS 
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SPECIAL CONDITIONING BY SUPPLIER: 

HELIUM LEAK TEST PER ND 1002051 
GROSS LEAK TEST PER ND 1002051 

HIGH TEMPERATURE STORAGE PER ND 1002051 EXCEPT Ta=175°C 
AND TIME = 240 HRS. 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55*C t5°C 

2. VCE s “ ’O *5 VDC 

3. Ir =-l AMPtSX 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I£80 

b. COLLECTOR CUTOFF CURRENT, IrPRit Vce s -60 VDC 


c. STATIC FORWARD CURRENT TRANSFER RATIO, hFE 

THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DIS¬ 
TRIBUTIONS OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 

c, 

2. THE PERCENT CHANGE OF CHARACTERISTICS a, b, c, 

AS CALCULATED FROM THE 120-240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

1. STATIC FORWARD CURRENT TRANSFER RATIO, hFE» 

SHALL NOT CHANGE MORE THAN 110* AS CALCULATED 
FROM THE 120-240 HOUR READINGS. 

2. COLLECTOR CUTOFF CURRENT, ICERl, AT VCE =‘60 VDC 
SHALL NOT CHANGE MORE THAN TWICE (2X) AS CALCU¬ 
LATED FROM 0-240 HOURS ON UNITS INITIALLY READING 
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TABLE I 


MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS Tp =25°C _ 

I rnilFCT* I MANUFACTURER’S 

COLLECTOR EMITTER COLLECTOR oniro TYPE 

VOLTAGE VOLTAGE CURRENT ^I-innOr DESIGNATION 

_AT Tc-100 C (F(JR reference ONLY) 


VCER (R=33 ) VEBO 

VOLTS _ VOLTS 

-80 -10 


WATTS 

37.0 


STC-5506 


_ TABLE II ___ 

ELECTRICAL CHARACTERISTICS AT T C - 25°C (UNLESS OTHERWISE SPECIFIED) _ 

I H _ I SPECIFICATION UNITS 

PARAMETER CONDITIONS SYMBOL MIN | MAX | UNITS 

COLLECTOR CUTOFF Vc£=-60V0C, P B =33-ft ICERl - 1 -1.0 | M AMP 


PARAMETER 
COLLECTOR CUTOFF 

CURRENT _ 

BASE TO EMITTER VOLTAGE 


SYMBOL 


CURRENT _ Vce=-80VDC, R B =33/V ICER2 

BASE TO EMITTER VOLTAGE Iq= -1AMP, VCE=-15V Vqe 
COLLECTOR CUTOFF CURRENT VcB s -60V t T C =10QOC IpBO 


-1.0 M AMP 
-10.0 M AMP 
-1.8 VOLTS 
-.75 M AMP 


EMITTER CUTOFF CURRENT 

VEB= -iov 

1EBO 

-250 

STATIC FORWARD 

CURRENT TRANSFER RATIO 

l C = -1.0 AMP 

V C E= “3V 

hFE 

20 40 


U AMP 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
ELECTRICAL TESTS. MOUNT IN6 TORQUE FOR TESTING; 25 * 1 IN-LBS 
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| SPECIAL CONDITIONING BY SUPPLIER* 

A HELIUM LEAK TEST PER NO 1002051 
B 6R0SS LEAK TEST PER NO 1002051 ' 

C HIGH TEMPERATURE STORAGE PER NO 1002051 EXCEPT Ta=175°C 
I AND TIME * 240 HRS. 

D BURN-IN* UNITS SHALL i£ BuKNtD-IW FOR 240 HRS AT THE 
Fm i name cmrnTiflNS; 

1. STUB TEMPERATURE* 55*C i5°C 

2. VCE * - JO 15 VDC 

3. Ir s-1 ASSPtS* 

E THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN* 

.. EMITTER CUTOFF CURRENT, |£B0 

COLLECTOR CUTOFF CURRENT, IcgRl, Vet * VDC 

I -Vi 

■■'4. STATIC FORWARD CURRENT TRANSFER RATIO, her 
F THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 
! POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

6 HIST06RAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DIS¬ 
TRIBUTIONS OF* 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 

c* 

2. THE PERCENT CHANGE OF CHARACTERISTICS A, b, c, 

AS CALCULATED FRO! THE 120-240 HOUR READINGS. 

H UNITS FAILIN6 TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

1. STATIC FORWARD CURRENT TRANSFER RATIO, hpEt 
SHALL NOT CHAN6E MORE THAN *10* AS CALCULATED 
FROM THE 120-240 HOUR READIN6S. 

2. COLLECTOR CUTOFF CURRENT, ICERl. AT VCE ="60 VDC 
SHALL NOT CHANGE MORE THAN TWICE (2X) AS CALCU¬ 
LATED FROM 0-240 HOURS ON UNITS INITIALLY READING 
.10 MA OR MORE, OR SHOW AN ABSOLUTE INCREASE OF 
MORE THAN .10 MA AS CALCULATED FROM THE 120-240 
READINGS ON UNITS INITIALLY READING LESS THAN 
.10 MA. 
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REVISIONS 


ocacmmoM 


C REPLACES REV B WITH CHANGES PER TDR» 
E REVISED PER TDRR 12214 


_ • _ TABLE I __ 

MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS Tp =25°C _ 

1 I rm . rrrno I MANUFACTURER'S 

COLLECTOR EM I HER COLLECTOR CO lj£zI W TYPE 

VOLTAGE VOLTAGE CumHEMT SEGiGGATiGN 

__ AT TC-100"C (FQR REFEREMCC only) 

VCER (*=33 /l ) Vebq l C P p 

VOLTS _ VOLTS AMPS WATTS _ 

-80 -10 -3 *7.0 STC-550G 


__ TABLE 11 

ELECTRICAL CHARACTERISTICS AT T C = 25°C (UNLESS OTHERWISE SPECIFIED) _ 

I _ 1 _ I SPECIF I CAT ION UNITS 


PARAMETER 
COLLECTOR CUTOFF 


CONDITIONS 


SYMBOL 


COLLECTOR CUTOFF Vce=- 60VDC, Re=33/1 ICERl 

CURRENT __ V C E=-eOVPC, Rfl=33^ IQER2 

BASE TO EMITTER V0LTA6E Iq= -1AMP, VCE=-15V Vag 

COLLECTOR CUTOFF CURRENT VCB S “«W, T C slOO<>C IcBO 


MIN MAX UNITS 

-1,0 M AMP 

- -10,0 M AMP 

_ -l.B VOLTS 

-.75 M AMP 


EMITTER CUTOFF CURRENT 

STATIC FORWARD 
CURRENT TRANSFER RATIO 


VEB3 -10V 

l C = -1.0 AMP 
VcE= -3V 


20 GO 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
ELECTRICAL TESTS. MOUNTING TORQUE FOR TESTING; 25 1 1 IN-LBS 
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REQUIREMENTS: 

' 'a HITERMET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BSUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1 
C UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED BY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING 
DUNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

Hi | .p.iQiQi level a 

FUNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
• b TO THE REQUIREMENTS SPECIFIED HEREIN. 

2 INSPECTION AND ACCEPTANCE: 

AMECHANICAL REQUIREMENTS: 

(MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY ANO 
LEGIBLY MARKED ON THE PART PER ND 1002019 MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 

SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER 

TFRMINAL DATA: KOVAR WITH GOLD FLASH OVER NICKEL PLATE. 

60/40 SOLDER MAY APPEAR ON TERMINALS IN THE AREA OF THE EYELET OR HOOKS. 
MUST NOT BE COVERED ^TERMINALS MUST BE FREE OF EXCESS SOLDER. 

AMOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT: 

ONE-STEEL WASHER, NICKEL PLATED (.560 t .010 OD 
X .265 ± .010 ID, .040 ± .010 THICK) 

(b) ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

(o) TWO-MI CA WASHERS (.875 OD X .250 ID X .004 MAX) 

(d) ONE-TEFLON SPACER (.560 t .040 OD X .260 i .010 
ID X .091 t .019 THICK) 

(*-) ONE-BELLVILLE WASHER, SPRING STEEL (.500 ± .010 
OD X .255 1 .010 ID X .038 THICK) 

MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

Q ELECTRICAL REQUIREMENTS: PER TABLE II 

(I.)STATIC FORWARD CURRENT TRANSFER RATIO, hFE 

(2REMITTER CUTOFF CURRENT, 1^60 

( 33 COLLECTOR CUTOFF CURRENT, ICBO AT Tc=100°C 

U3C0LLECT0R CUTOFF CURRENT (lcER2> AT V CE = -80 VDC 

3 DESIGN REQUIREMENTS: 

A STORAGE TEMPERATURE: -65°C TO 175°C 
eTHERMAL RESISTANCE: JUNCTION TO STUD 2°C/WATT MAX 
CAPPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

DELECTRICAL RATINGS; PER TABLE I 

EELECTRICAL SPECIFICATIONS: PER TABLE II 

FLIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN 

CONDITIONS. I 1 


REVISIONS 

SVmI DCSCWIPTION PAT* ap 

~C~ REPLACES REV B WITH CHANGES PER TDRR 0(Zlf {/*■*!* (J( 
D REVISED. PERTDBR Oil if k/({ 

~E~ REVISED PER TDRR 12214 
F REVISED PER TDRR 1t>993 1/ 'IAJX\ idlt 


GRAPHICAL SYM80L 


INAL: EYELETS 


©REPLACES REV (8) WITH CHANGE 


.105 MAX 
1/4-28 UNF-2A-7 


.130 MAX 
~1 


-1 EMITTER 


.605 MAX 
DIA 
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SURFACE A 
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£-3 COLLECTOR,CASE 

-*°38 ACROSS THE CRIMP FLATS 
.044 


SURFACE A SHALL BE FLAT WITHIN 
.001 IN/IN AFTER PLATING 
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4. SPECIAL CONDITIONING BY SUPPLIER: 

A. TERMINAL INTERMITTENCY TEST (EMITTER AND BASE TERMINALS) AT THE FOLLOWING CONDITIONS: 

1. 12 OZ. WEIGHT SUSPENDED FROM EYELETS. 

2. DEVICE ROTATED THROUGH 360 DEGREES ON AN AXIS THROUGH THE STUD. 

3. SOLDER LEADS FOR MONITORING TO THE TERMINALS USING 60/40 SOLDER. 

4. MONITOR ht- USING AN l r OF 50 MA OR LESS ON A CURVE TRACER DURING ROTATION. ANY 
INTERM ITtI^CY OF hf e oS CHANGE IN THE V ce (SAT) LINE WHEN OBSERVED ON THE 

CURVE TRACER SHALL NOT BE ACCEPTABLE. 


b. HELIUM LEAK TEST PER ND 1002051 
C GROSS LEAK TEST PER HD 1002051 

D HIGH TEMPERATURE STORAGE PER HD 1002051 EXCEPT Ta=175 C 
AND TIME = 120 HRS. 

eBURH-IH: UHITS SHALL BE BURNED-IH FOR 360 HRS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55*C i5°C 

2 . vce s * 3015 vdc 

3. Ip =“1 AMPi5X 

F. THE MAHUFACTURE SHALL DETERMI HE AHD RECORD THE FOLLOWIHG 

ELECTRICAL CHARACTERISTICS PRIOR TO, AT240 HOURS, AND 
FOLLOWING BURN-IN: 

.. EMITTER CUTOFF CURRENT, IeBO 

j. COLLECTOR CUTOFF CURRENT, lcERl» V CE s ”6° VDC 

3 . STATIC FORWARD CURRENT TRANSFER RATIO, hFE 

G. THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS 

H. FOR LOT SIZES LARGER THAN 100 PIECES HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTIONS OF: 

1. THE 360 HOUR READINGS OF CHARACTERISTICS a, b, 

A* 

2. THE PERCENT CHANGE OF CHARACTERISTICS a, b, c, 

AS CALCULATED FROM THE 240-360 HOUR READINGS. 

•UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

1. STATIC FORWARD CURRENT TRANSFER RATIO, hfE* 

SHALL NOT CHANGE MORE THAN 110* AS CALCULATED 
FROM THE 240-360 HOUR READINGS. 

2. COLLECTOR CUTOFF CURRENT, ICERl. AT Vce =‘60 VDC 
SHALL NOT CHANGE MORE THAN TWICE (2X) AS CALCU¬ 
LATED FROM 0- 360 HOURS ON UNITS INITIALLY READING 
.10 MA OR MORE, OR SHOW AN ABSOLUTE INCREASE OF 
MORE THAN .10 MA AS CALCULATED FROM THE 240-360 
READINGS ON UNITS INITIALLY READING LESS THAN 
.10 MA. 


C REPLACES REV B WITH CHANGES PER TDRR 
E REVISED PER TDRR 12214 
F REVISED PER TDRR 16993 


TABLE I 


MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS Tp = 25°C _ 

I rmirr-rnD I MANUFACTURER'S 

COLLECTOR EMITTER COLLECTOR TYPE 

VOLTAGE VOLTAGE CURRENT . T ™ftnOr DESIGNATION 

__T C -100°C (FQR reference ONLY) 


VCER (R=33 ) VEBO 

VOLTS VOLTS 


__ TABLE II __ 

ELECTRICAL CHARACTERISTICS AT T C = 25°C (UNLESS OTHERWISE SPECIFIED) _ 

I I _ I I SPECIFICATION UNITS 


PARAMETER 
COLLECTOR CUTOFF 


CONDITIONS 


COLLECTOR CUTOFF Vce=- 60VDC, Re=33- n - ICERl 

CURRENT _ v C e=- 80VDC, Rfl=33n. IQER2 

BASE TO EMITTER VOLTAGE Iq= “1AMP, VC£=-15V V B E 

COLLECTOR CUTOFF CURRENT Vcb=“ 60V, T C =100°C IeBO 



WATTS 
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SYMBOL 


EMITTER CUTOFF CURRENT 

STATIC FORWARD 
CURRENT TRANSFER RATIO 


VEB= -10V 

l C = -1.0 AMP 
V C E= -3V 


MIN MAX UNITS 

_•_ -1.0 M AMP 

- -10,0 M AMP 

_ -1.8 VOLTS 

-.75 M AMP 


U AMP 


60 - 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
ELECTRICAL TESTS. MOUNTING TORQUE FOR TESTING; 25 * 1 IN-LBS 
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REQUIREMENTS: 


I GENERAL: 

A INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

6SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-0*, CLASS 1 
C.UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION RE¬ 
QUIREMENTS OF NO 1002051, UNLESS MODIFIED OR AMENDED BY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

DUNIT PACKAGING AND PACKIN6 SHALL BE IN ACCORDANCE WITH 

ND1002215, CODE 2. 

c units Shall k in accordance with mil-s-issoo in addition 

• TO THE REOUIRWENTS SPECIFIED HEREIN. 


z INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 

COMASKISS: THE MJ^JTACTUROVS NAME, TRADEMARK OR CODE; 
MANUFACTURER’S TYPE DESIGNATION; DATE CODE; LOT 
CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER ND 1002019 MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR bHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 

SHALL INCLUDE THE NASA DRAWIN6 NUMBER AND JREVISI ON LETTER 
TERMINAL DATA: KOVAR WITH GOLD FLASH OVER NICkEi. PLATE. 

60/40 SOLDER MAY APPEAR ON TERMINALS IN THE AREA OF THE EYELET OR HOOKS. 
MUST NOT BE COVERED'ft-TERMINALS MUST BE FREE OF EXCESS SOLDER. 


( 2 ) 


TE 


B 


ELECTRICAL REQUIREMENTS: PER TABLE II 

*4)STATIC FORWARD CURRENT TRANSFER RATIO, hFE 

REMITTER CUTOFF CURRENT, IfBO 

(, 5 )COLLECTOR CUTOFF CURRENT, IQBO AT Tc=100°C 

U'COLLECTOR CUTOFF CURRENT OcER2) AT V C £ = " 80 VDC 


DESIGN REQUIREMENTS: 

A STORAGE TEMPERATURE: -65°C TO 175°C 
6THERMAL RESISTANCE: JUNCTION TO STUD 2°C/WATT MAX 
CAPPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM 8F 30 IN-LBS MOUNTING TORQUE. 

OELECTRICAL RATINGS: PER TABLE I 
EELECTRICAL SPECIFICATIONS: PER TABLE II 
FLIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN 
CONDITIONS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 100203* FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. TERMINAL INTERMITTENCY TEST (EMITTER AND BASE TERMINALS) AT THE FOLLOWING CONDITIONS: 

1. 12 OZ. WEIGHT SUSPENDED FROM EYELETS. 

2. DEVICE ROTATED THROUGH 360 DEGREES ON AN AXIS THROUGH THE STUD. 

3^ SOLDER LEADS FOR MONITORING TO THE TERMINALS USING 60/40 SOLDER. 

A MnwiTfiR h USING AN I OF 50 MA OR LESS ON A CURVE TRACER DURING ROTATION. ANY 

4 - KW^Y if Ce ofi CHANGE IN THE V ce (SAT) LINE WHEN OBSERVED ON THE 

CURVE TRACER SHALL NOT BE ACCEPTABLE. 


B HELIUM LEAK TEST PER ND 1002051 

CSROSS LEAK TEST PER NO 1002051 _ . 7 _ 0p 

dKISM TCJPERATURE STORAGE PER ND 1002051 EXCEPT Ta-1»5 C 
AND TIME = 120 HRS. 

E BURN-IN: UNITS SHALL BE BURNED-IN FOR 360 HRS AT THE 
FOLLOflNS CONDITIONS: 

1. STUD TEMPERATURE: 55*C t5°C 

2. VCE * * 50 *5 VDC 
3 Ip NMP±5% 

fTHE manufacture shall determine and record the following 

ELECTRICAL CHARACTERISTICS PRIOR TO, AT 240 HOURS, AND 
FOLLOWING BURN-IN: 

.. EMITTER CUTOFF CURRENT, I EDO 

COLLECTOR CUTOFF CURRENT, IcERl* V CE = -® 0 VDC 

/*. STATIC FORWARD CURRENT TRANSFER RATIO, hFE 

G. THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS 

H. FOR LOT SIZES LARGER THAN 100 PIECES HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTIONS OF: 

1. THE 360 HOUR READINGS OF CHARACTERISTICS a, b, 

2. THE PERCENT CHANGE OF CHARACTERISTICS a, b, c, 

AS CALCULATED FROM THE 240-360 HOUR READINGS. 

■UNITS FAILIN6 TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

1. STATIC FORWARD CURRENT TRANSFER RATIO, hFE» 

SHALL NOT CHANGE MORE THAN ilO* AS CALCULATED 
FROM THE 240-360 HOUR READINGS. 

2. COLLECTOR CUTOFF CURRENT, ICERl* AT VCE 2-60 VDC 
SHALL NOT CHANGE MORE THAN TWICE (2X) AS CALCU¬ 
LATED FROM 0-360 HOURS ON UNITS INITIALLY READING 
.10 MA OR MORE, OR SHOW AN ABSOLUTE INCREASE OF 
MORE THAN .10 MA AS CALCULATED FROM THE 240-360 
READINGS ON UNITS INITIALLY READING LESS THAN 
.10 MA. 
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■ _ REVISIONS _ 

_ oticmmow 

REPLACES REV B WITH CHANGES PER TDRR^ 
REVISED PER TDRR 12214 
REVISED PER TDRR 16993 
REVISED PER TDRR 18020 , ■ 
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UK 


_ ; _ TABLE I __ 

MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS Tp =25°C _ 

I I rmirrrno I MANUFACTURER'S 

COLLECTOR EMITTER COLLECTOR TYP£ 

VOLTAGE VOLTAGE CURRENT C^-innOr DESIGNATION 

_ Tc-100°C (FQR REFERENCE ONLY) 

VCER (R = 33 A ) VEBO >C _ Po 

VOLTS _ VOLTS AMPS WATTS _ 

1£o -IQ -3_37J)_ STC-S506 _ 

__ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT Tp = 25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIF 1 CAT 11 
MIN I MAX 

COLLECTOR CUTOFF 

Vce=-60VDC, Rb=33 a 

ICER1 

- 

- 1.0 

CURRENT 

Vce=- 80VDC, RB=33n. 

•CER2 

- 

- 10.0 

BASE TO EMITTER VOLTAGE 

I C = -1AMP, VCE=-15V 

VBE 

- 

- 1.8 

COLLECTOR CUTOFF CURRENT 

Vcb=-60V, t c =ioo°c 

ICBO 


-.75 

EMITTER CUTOFF CURRENT 

VEB= -10V 

>EBO 

m 

-250 

STATIC FORWARD 

CURRENT TRANSFER RATIO 

l C = -1.0 AMP 

VCE= -3V 

hFE 

20 

GO 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
ELECTRICAL TESTS. MOUNTING TORQUE FOR TESTING; 25 * 1 IN-LBS 


REPLACES REV B WITH CHANGES 


wuss onn~.it SKC.«» “nil™*. u>. 

DIMENSIONS ARE M INCHES CAMamooc Mam 

TOLERANCES ON I ;>»<. wo _ _ 
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f ^ checked ? _ —UJzsiL 

_ _ — APPROVAL / ?• Z ki /.. ■f-Jf Z& 

ADOOrtWAI 


APPROVAL. 
APPROVAL . 


DO NOT SCALE THIS DRAWING 
IATERIAL - 


NASA APPROVAL 


MANNED 

SPACECRAFT CENTER 
HOUSTON. TEXAS 

TRANSISTOR 

(3 AMP, P-N-P, SILICON, 
STUD MOUNTED) 

_ SPECIFICATION CONTROL DRAWING 

CODE IDENT NO.I SIZE I , ^ amT 

80230 c 1010271 


JJW^PPROVAL 

2 


80230 C 

SCALE 


/ *1 







D 


C 


B 


I 11301011 3 


CLASS B 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: PQD 

1. STUD TEMPERATURE: 100° ±5°C 1 

2. VCE = "4-0 *5 VDC 

3. Ic = -1 AMP 
THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, ICBO. 

b. COLLECTOR CUTOFF CURRENT, ICBO. 

c. COLLECTOR SATURATION VOLTAGE, Vce(SAT). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON THE INITIAL-MIDPOINT AND INITIAL-FINAL 
READINGS. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRI¬ 
BUTION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC 
AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS AND/ 
OR HAVE CHANGED MORE THAN 10?. IN hfi SHALL NOT BE 
ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
Ml L-D-70327. 
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REVISIONS 


DESCRIPTION 


SEE PROCUREMENT NOTE 


TABLE I 


I ABSOLUTE MAXIMUM RATINGS Tn=25°C| 

COLLECTOR 

VOLTAGE 

EMITTER 

VOLTAGE 

COLLECTOR 

CURRENT 

COLLECTOR 

POWER 

AT Tc=100°C 

VCER (R=33 A) 

vebo 

• c 


VOLTS 

VOLTS 

AMPS 

WATTS 

-80 

-10 

-3 

45 


D 
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PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MH-P-19491 LEVEL A IN BOTH INSTANCES. 

,(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN 
ACCORDANCE UITH MtL-P-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER 
AND REVISION LETTER. 


1 ELECTRICAL CHARACTERISTICS AT Tc = 25°C (UNLESS OTHERWISE SPECIFIED) 2> 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION UNITS| 

BREAKDOWN VOLTAGE 
COLLECTOR TO EMITTER 

1c= -lma, R=33A 

1c= -lOma, R=33n 

bvcer 

bvcer 

MIN 

MAX 

UNITS 

-60 

-80 


VOLTS 

VOLTS 

BASE TO EMITTER VOLTAGE 

1c= -1AMP, VCE=-15V 

vbe 


-1.8 

VOLTS 

COLLECTOR CUTOFF CURRENT 

V C b=-60V, Tq=150°C 

• CBO 


-1.0 

m AMP 

SATURATION VOLTAGE 

1-140 ma 
l c = -1 AMP 

VCE(SAT) 


-.75 

VOLTS 

EMITTER LEAKAGE CURRENT 

VEB=-10V, TC=25°C 

lEBO 


-250 

u AMP 

STATIC FORWARD 

CURRENT TRANSFER RATIO 

1c= -l.o AMP 

Vce= -3V 

hFE 

20 

40 

— 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
ELECTRICAL TESTS. MOUNTING TORQUE FOR TESTING; 25 t 1 IN-LBS 


A 
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REQUIREMENTS: 

GROUP 'I (INSPECTION BY SUPPLIER AND USER): 

TERMINAL MATERIAL: SHALL BE IN ACCORDANCE WITH ND1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

EMITTER CUTOFF CURRENT (l EB0 ) 

COLLECTOR CUTOFF CURRENT (IcbO> 

SWITCH-BACK VOLTAGE (LV CE0 ) 

COLLECTOR SATURATION VOLTAGE (V CE(SAT) ) 

MARKING: THE MANUFACTURERS NAME. TRADEMARK OR CODE, TYPE 
DESIGNATION, DATE CODE. LOT CODE AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART, PER MI1-ST0-130. 
MOUNTING HARDWARE: TO BE SPECIFIED 


EMITTER 



COLLECTOR 


GRAPHIC SYMBOL 

(TERMINAL NUMBERS ARE FOR REFERENCE ONLY) 


REVISIONS 


DESCRIPTION 


SEE PROCUREMENT NOTE 


PAH IMPAAIIHTIAt! Atll w 

run inrumviMi ivni OwLY 

CLASS B RELEASE TDR No. °£ 0 ± 2 _ 


DATE ■^3 


GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO +175°C 
THERMAL RESISTANCE (JUNCTION TO CASE): 15°C/W MAX 
MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM 
OF 15 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
1015404, CLASS I. 

PACKAGING AND PACKING: UN FT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH NHL-P-19491 -LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING'CONTAINERS SHALL BE 
IN ACCORDANCE .WITH MHL-P-U491 AND SHALL INCLUDE THE NASA DRAWING 
NUMBER 4 AND ^REVISION LETTER. 

PROCUREMENT IN01E: 

A* WAIVE AS REQUIRED 'ALL INFORMATION PRESENTED OH (THIS GNAWING EXCEPT 
LEAD .MATERIAL SftEClRtCAUOM AND -PHYSICAL DIMENSIONS. 

UPON SPECIFIC INSTRUCTION <BY TECHNICAL DIRECTIVE (TD) 

PROCURE THIS PART AS CHANGE SYMBOL i(-) BY —- 

ORDERING TO VENDOR CATALOGUE NUMBER A 
SPECIFICATIONS. REFERENCE NO 1002034. 


.400 
.455' 


10-32-NF-2 


z 



_ .230 
.313 

— 

. .007 
*\026 

r ■> 

rv 






1 EMITTER 


.090 

.155 




B. 


C. 


.970 

1.218' 



DISREGARD THIS .NOTE IN ITS ENTIRETY IF REFERENCE 
IS MADE TO THIS .DRAWING BY OTHER THAN REVISION 
SYMBOL (-). 


— 
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SHEET 1 

SHEET 2 

|REVISION STATUS OF SHEETS) 


PROCURE ONLY FROM APPROVEO SOURCES LISTED 
ON NDT00D034 FOR THIS DRAWING. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE FOLLOWING 
CONDITIONS: 

1. CASE TEMPERATURE: 65* ± 10°C 

2. V CE =30 ±5 VOLTS 

3. P diss =300MW 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRI¬ 
CAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, l EB0 . 

b. COLLECTOR CUTOFF CURRENT, l C BO- 

e. COLLECTOR SATURATION VOLTAGE, V CE(SAT ). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hp E . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE¬ 
MENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE CHANGED MORE 
THAN 10* IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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| MANUFACTURER'S ABSOLUTE MAX RATINGS fl TC =25°C| 

COLLECTOR 

EMITTER 

COLLECTOR 

COLLECTOR 

VOLTAGE 

VOLTAGE 

CURRENT 

POWER 

V CB 

VEB 

•c 
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VOLTS 

VOLTS 

M AMP 

WATTS 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT T C = 25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS! 

rm 

GZH 

UNITS 

SWITCH-BACK VOLTAGE 

l C s -10 MA, l B =0 

lvceo 



VOLTS 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


■ 

30 

150 

- 

COLLECTOR 

SATURATION 

VOLTAGE 

l C =-500MA, Ig =-50 MA 

V CE(SAT) 


-1 

VOLTS 



m 

VOLTS 

EMITTER 

SATURATION 

VOLTAGE 


V BE(SAT) 


-2 

VOLTS 

l E *-150 MA, l B =-15 MA 


-1.5 

VOLTS 

COLLECTOR 

CUTOFF CURRENT 

V CB =-40 VC 

T c *25°C 

'CBO 


-10 

M AMP 

EMITTER CUTOFF 
CURRENT 

V EB =-4 VDC 

T C =25«C 

'ebo 


-10 

U AMP 
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REQUIREMENTS: 

CROUP 1 tCINSRSOTION 'BY SUPPLIER 4 USER) 

TERMINAL DATA: 

KOVAR PER ND1015402. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: 

PER TABLE 11 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

EMITTER CUTOFF CURRENT (IEBO> 

COLLECTOR CUTOFF CURRENT CICBO> AT 100°C 
SWITCH-BACK VOLTAGE (LVcEO> 

BASE AT EMITTER VOLTAGE (VBE) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) AT T = 25°C 
MARKING: MARK UNITS PER MH-ST0-130 WITH THE MANUFACTURERS NAME OR 
SYMBOL, TYPE DESIGNATION, iDATE CODE, 'LOT CODE A SERIAL NUMBER. 



GRAPHICAL SYMBOL 


REVISIONS 
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SEE PROCUREMENT NOTE 


REVISED PER TDRR ^ 
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DATE 
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FOR INFORMATION ONLY 

CLASS B RELEASE TDR No._2£±£L_ DATE 


MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 1/4 
REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 ID X .008 MAX.) 
ONE-TEFLON SPACER (.370 * ,040 OD X .260 * .010 ID 
X .053 * .019 THICK) 


‘Z’Zl 


,C* 


+.005 


GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX 
APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION ■ 
REQUIREMENTS OF N01002051. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT ND 1015404, CLASS I. 


.140 max-H k- 


1/4-28 UNF-2A 


jqo ♦•017 -1 

.438 _Qi6 



067 :§§| Dl» 


BOTH LUGS 


.125 MAX 

i~T 


1—790 MAX- 

-SURFACE A [£> 



-3-COLLECTOR 
(CASE) 


A 

A 

— 

— 

SHEET 1 

SHEET 2 

| .REVISION STATUS OF SHEETS | 


[t> SURFACE A SHALL BE FLAT WITHIN .001 
IN/IN. AFTER PLATING. 


PROCURE ONLY FROM APPROVEO SOURCES (LISTED 
ON NDI0020T4 FOR THIS DRAWING. 
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ISYM ZONEl 


_ revisions 

D ESCRIPTION _ 

SEE PROCUREMENT NOTE 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: 0 COD 

1. STUD TEMPERATURE: 55 tg U °C 
2 VCE = 26.6 VOLTS DURING CONDUCTION; 72 VOLTS 

PEAK DURING "OFF" CYCLE CLASS B 

3. Ic = 2.3 AMP PEAK 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I EBO AT Tq = 25 C 
b COLLECTOR CUTOFF CURRENT, ICBO AT Tc = 100°C 
c. COLLECTOR SATURATION VOLTAGE, VcE(SAT). 
d STATIC FORWARD CURRENT TRANSFER RATIO, hpE* 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON INITIAL-MIDPOINT AND INITIAL-FINAL 
READINGS. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARAC¬ 
TERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS AND/OR HAVE CHANGED MORE THAN 
10% IN hFE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 

MIL-D-70327. 

PACKAGING AND PACKINO: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 

WITH MPL—P—19491 LEVEL A IN BOTH INSTANCES. 

(Tl NARKING OF'UNIT PACKAGES AND EXTERIOR SHIPPING'CONTAINERS SHALL BE 
• IN ACCORDANCE WITH •MM.-P-1044T AMO <SHALL INCLUDE 'THE NASA .DRAWING 
1.... NUMBER AND REVISION 'LETTER. 


REVISED PER TDRR 
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DATE APPD 


K)\(4l 


INFORMATION ONU 

RELEASE TDR Wo. oOWl DA' 


DATE 


TABLE I 


MANUFACTURER'S ABSOLUTE MAX IMUM RATINGS TC-25°C 
COLLECTOR I EMITTER I COLLECTOR I COLLECTOR j COLLECTOR 
VOLTAGE VOLTAF r VOLTAGE CURRENT POWER 

DISSIPATION 



E 

PARAMETER 


(VCB> 


C 


__ TABLE II _;_. 

ELEC TRICAL CHARACTERISTICS AT TC-25°C (UNLESS OTHERWISE SPECIFIED) I 
r I CONDITIONS ISYMBOL [SPECIFICATION LIMITSI 


SWITCHBACK VOLTAGE ICE 

INPUT VOLTAGE I CE 

EMITTER CUTOFF CURPcNT VEB 
STATIC FORWARD CURRENT 
TRANSFER RATIO VrE 



[1>* HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEM n ERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 
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Vce = 80VDC,R=100A,Ta=100*1°C 

IB = 200 MA, Ic = 2.0 A 
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REQUIREMENTS: 

INSPECTION A ACCEPTANCE: 

1010273-1 SHALL BE A 2N1724 AS SPECIFIED 

1010273-2 SHALL BE A MATCHED PAIR OF 1010327-1 UNOER THE FOLLOWING CONDITIONS: 
a, V CE • S VOLTS b, I C • 3.5 AMPERES c, h FE • 30 MIN 90 MAX 
THE BETA (hpr) SHALL BE MATCHED TO WITHIN TO* OF THE LOWER BETA UNIT. 

TERMINAL DATA: 

KOVAR PER ND1015402. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: 

PER TABLE 11 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

EMITTER CUTOFF CURRENT (IeB0> 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 
SWITCH-BACK VOLTAGE (LVceo) 

BASE AT EMITTER VOLTAGE (Vbe) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) AT T = 25°C 
MARKING: HARK UNITS PER MIL-STD-130 WITH THE MANUFACTURERS NAME OR 
SYMBOL, TYPE DESIGNATION, DATE CODE, LOT CODE 4 SERIAL NUMBER. 

MOUNT INC. HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 1/4 
REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 ID X .008 MAX.) 
ONE-TEFLON SPACER (.370 ± .040 OD X .260 ± .010 ID 
X .053 * .019 THICK) 

DESIGN REQUIREMENTS 
STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX 
APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 

ELECTRICAL SPECIFICATIONS: PER TABLE II 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION . 

REQUIREMENTS OF N01002051. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT ND 1015404, CLASS I. 
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SPECIAL CONDITIONING 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: n 

1. STUD TEMPERATURE: 55 _g u °C 

2. VCE = 26.6 VOLTS DURING CONDUCTION; 

PEAK DURING "OFF" CYCLE 

3. In = 2.3 AMP PEAK 
THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, 1CBO AT Tc = 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO AT Tc = 100°C 

c. COLLECTOR SATURATION VOLTAGE, VcE(SAT). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON INITIAL-MIDPOINT AND INITIAL-FINAL 
READINGS. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARAC¬ 
TERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS AND/OR HAVE CHANGED MORE THAN 
10# IN hFE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 


PACKAGING AND PACKING: •UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH MI'L-P-19441 'LEVEL A IN BOTH INSTANCES. 

(1) HARKING OF'UNIT PACKAGES AND EXTERIOR SHIPPING'CONTAINERS SHALL BE 
• IN ACCORDANCE WITH MM.-P-1M9T AND <SHA(jL INCLUDE THE NASA .DRAWING 
NUMBER iAMO •REVISION LETTER. 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 
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REVISIONS 


ISYM ZONE 


DESCRIPTION 


DATE APPD. 


REQUIREMENTS: 


SEE PROCUREMENT NOTE 


INSPECTION I ACCEPTANCE: 


1010273-1 SHALL BE A 2N1724 AS SPECIFIED 

1010273*2 SHALL BE A MATCHED PAIR OF 1010327-1 UNDER THE FOLLOWING CONDITIONS: 
a, V CE • 5 VOLTS b. I C * 3.5 AMPERES e, h FE * 30 MIN 90 MAX 
THE BETA (h F p) SHALL BE MATCHED TO WITHIN 10* OF THE LOWER BETA UNIT. 

TERMINAL DATA: 


KOVAR PER ND1015402. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTER I ST ICSs 
PER TABLE 11 

STATIC FORWARD CURRENT TRANSFER RATIO (hpc) 

EMITTER CUTOFF CURRENT <1EBO> 

COLLECTOR CUTOFF CURRENT (ICBO> AT 100°C 
SWITCH-BACK VOLTAGE (LVcEO) 

BASE AT EMITTER VOLTAGE (Vbe) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) AT T = 25°C 
MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURERS NAME OR 
SYMBOL, TYPE DESIGNATION, DATE CODE, LOT CODE A SERIAL NUMBER. 
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MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 1/4- 
REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 ID X .008 MAX.) 
ONE-TEFLON SPACER (.370 * .040 OD X .260 * .010 ID 
X .053 * .019 THICK) 


^-27- 


DESIGN REQUIREMENTS 
STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX 
APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION . 
REQUIREMENTS OF N01002051. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT ND 1015404, CLASS I. 
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SPECIAL CONDITIONING 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: CAD 

1. STUD TEMPERATURE: 55 lA u °C (UlA 

2. VCE s 26.6 VOLTS DURING CONDUCTION; 72 VOLTS 

PEAK DURING "OFF" CYCLE CLASS B 

3.. In = 2.3 AMP PEAK 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, IE80 AT Tq = 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO AT Tq = 100°C 

c. COLLECTOR SATURATION VOLTAGE, VcE(SAT). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON INITIAL-MIDPOINT AND INITIAL-FINAL 
READINGS. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARAC¬ 
TERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS AND/OR HAVE CHANGED MORE THAN 
10% IN hFE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

PACKAGING AND PAGKI-NO: iUNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
.WITH MIL-P-W91 ‘LEVEL JL IN BOTH INSTANCES. 

(T) MARKING OF 'UNIT PACKAGES AND EXTERIOR^SHIPPING CONTAINERS SHALL BE 
IN ACCORDANCE :WKTM Nk.-iP-T949V AND <SHALL INCLUDE THE NASA .DRAWING 
. v. -, .NUMBER iAND .REVISION LETTER. 
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_ TABLE II __ 

ELECTRICAL CHARACTERISTICS AT TC-25°C (UNLESS OTHERWISE SPEC I 
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SYMBOL (SPECIFICATION LIMITS 
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INPUT VOLTAGE ICE ■ 3.5 AMPS, 

EMITTER CUTOFF CURRENT VEB = 8 VDC Ic = 
STATIC FORWARD CURRENT Ic = 

TRANSFER RATIO VcE = 10V IC = 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 
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1b = 200 MA, Ic = 2.0 A 
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REQUIREMENTS: 

1010273-1 SHALL BE AS SPECIFIED HEREIN. 

'1010273-2 SHALL BE A MATCHED PAIR OF IOI0273i. hFE SHALL BE l 
' MATCHED TO WITHIN 1.100 OF THE LOWER hFE UNIT AT hFE =30 MIN 
TO 90 MAX AT VCE=5VDC AND IC = 3.5ADC FOR ALL TESTS 
GENERAL * 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT NDI0I5404, CLASS I 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF NDI002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P*I949 LEVEL A IN BOTH INSTANCES. MARKING 
OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITTH MIL-S-I949I AND SHALL INCLUDE THE NASA DWG NO.AND REV LETTER. 
1010273-2 SHALL BE PACKAGED AS A FAIR IN ONE PACKAGE, 

INSPECTION AND ACCEPTANCE: - ,_ 

MFQH4NI0AL RFCIIII RPMFNTS _ 

” TERMINAL DATA: KOVAR, NICKEL PLATED _ 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE sHEE 

MANUFACTURER’S NAME OR SYMBOL, TYPE DESIGNATION, REVISIC 

DATE CODE, LOT CODE, AND SERIAL NUMBER. 

MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 

1/4 REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 ID X .008 
MAX.) 

ONErTEFLON SPACER (.370 ± .040 OD X .260 i 
.010 ID X .053 1 .019 THICK) 

ELECTRICAL CHARACTERISTICS: PER TABLE 11 
CURRENT GAIN SATURATION RATIO (hFE(SAT)) 

STATIC FORWARD CURRENT TRANSFER RATIO (hFEi* 
hFE2» h FE3> 

EMITTER CUTOFF CURRENT (lr B0 ) • Tc=25°C 
COLLECTOR CUTOFF CURRENT (ICBO) « Tc=100°C 
SWITCH-BACK VOLTAGE (LVCEO) 

BASE VOLTAGE (Vbe) 

COLLECTOR SATURATION VOLTAGE (Vce(SAT)) 

DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX 
MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 
A MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I ( 0J 

ELECTRICAL SPECIFICATIONS: PER TABLE 11 
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SPECIAL CONDITIONS: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 24-0 HRS AT THE 
FOLLOWING CONDITIONS: , in 

1. STUD TEMPERATURE: 55 _S U °C 

2. VCE = 26.6 V0LTS DURING CONDUCTION; 72 VOLTS 

! PEAK DURING "OFF*CYCLE 

3. Ic - 2.3 AMP PEAK 

THE MANUFACTURER SHALL DETRMINE AND RECORD. THE FOLLOW- 
ING ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, 

AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, l£B0 AT Tc * 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO AT T C s 25 ° c 

c. COLLECTOR SATURATION VOLTAGE VCE(SAT). 

’ d. STATIC FORWARD CURRENT TRANSFER RATIO, hpEl 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 

WITH THE TEST READINGS. THE TEST DATA SUBMITTED 

SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 

SPECIFIED REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 
c, d. 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS 
OF TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FE1 ) 

SHALL NOT CHANGE MORE THAN±15% CALCULATED FROM 

. 120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO> AT Tq = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 0 - 240 HOURS READINGS ON UNITS INITIALIY READING 
60u AMP OR MORE OR SHOW AN ABSOLUTE INCREASE OF 
OF MORE THAN 50u AMP CALCULATED FROM 0-240 HOURS 
READINGS ON UNITS READING LESS THAN 50 U AMP 

3. SATURATION VOLTAGE CVce cSatP SHALL NOT CHANGE MORE 
THAN 115% CALCULATED FROM 120-240 HOURS READINGS 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 
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TABLE I 


MAXIMUM RATINGS TC-25°C 

COLLECTOR 

EMITTER 

COLLECTOR 

COLLECTOR 

COLLECTOR 

VOLTAGE 

VOLTAGE 
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CURRENT 

POWER 

(vcb) 

(Veb) 

(VCE) 

ic 

DISSIPATIQ 
AT Tc=100 6 

VdC 

VDC 

VdC 

a dc w 


_ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT TCs25°C (UNLESS OTHERWISE SPECIFIED) 
R I CONDITIONS I SYMBOL (SPECIFICATION LIMIT 


PARAMETER 


SWITCHBACK VOLTAGE ICE 5 100 MA» IB = ° 

BASE VOLTAGE _ I CE ■ 3.5 AMPS, Vce=12VDC 

EMITTER CUTOFF CURRENT VEB = 8 VDC,lc = 0 _ 

STATIC FORWARD CURRENT lie = 0.10 AMP S 

TRANSFER RATIO Vqe s 10V Ic = 1.0 AMPS 


TRANSFER RATIO 

BETA CUTOFF FREQUENCY" 

COLLECTOR 

CUTOFF 

CURRENT 

COLLECTOR 

SATURATION VOLTAGE 
CURRENT GAIN 
SATURATION RATIO 


UNLESS OTHERWISE SPECIFIED 


VCE s 10V Ic = 1.0 AMPS h FE ; 

_ Me = 3.5 AMP h FE: 

VCE = 10 VOC. IC = 1 AMP _ fhFi 

VCB = 80VDC, Ta = )25*1°C 

VCB = 80VDC, Ta =100*1°C CB0 

VCE = 80VDC,R=100A ,Ta=25*1°C 

VCE = 80VDC,R=100A,TA=100±1°C ,CER 


SYMBOL SPECIFICATION LIMITS 
MINlAVG l MAX I UN ITS 
LV C eo 90 - VDC 

V B E .8 _~ 1.4 VDC 

I EBP _ 100 UADC 

h FEl 30 ~ 70 -_ 

hero 30 90 - 


lv C eo 

90 

M _ 

■ EBO 

.8 

h FEl 

30 

h FE2 

30 

h FE3 

30 

^hFF 

150 


_-_KC_ 

500 UADC 
500 UADC 
1000 UADC 
1000 UADC 


IB = 200 MA, Ic = 2.0 A 

RATIO./Hff AT VCE=2.5V0LTS \ 
OF Ml AT VcE= 10 V,lc= 3 . 5 Aj 
_lb = CONSTANT _ 


VCE 

(SAT) 

hFE 

(sat) 
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REVISIONS 


DESCRIPTION 


DATE I APPD 


REQUIREMENTS: 

1010273-1 SHALL BE AS SPECIFIED HEREIN. 

.101027 V2 SHALL eE A MATCHED PAIR OF 1010273-1. LFE SHALL BE 
^MATCHED TO WITHIN 1.100 OF THE LOWER h^E UNIT AT hFE=30 MIN 
TO 90 MAX AT VCE*5VDC AND IC = 3.5ADC FOR ALL TESTS 

6E Tn R 4Wt DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT NDIO!5404, CLASS I 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF NDI00205I. LIFE TEST CONDITIONS SHALL BE SAME AS EURN-IN CONDITIONS 

PACKAGING AND PACKING.' UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH VIL*P-I949I LEVEL A IN BOTH INSTANCES. MARKING 
OF itvilT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-S'19491 AND SHALL INCLUDE THE NASA DWG NO.AND REV LETTER. 

1010273-^WLL BE PACKAGED AS A PAIR IN ONE PACK AGE. 

INSPECTION AND ACCEPTANCE: - 

MECHANICAL REQUIREMENTS - 

TERMINAL DATA: KOVAR, NICKEL PLATED E 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE SHEET 

MANUFACTURER'S NAME OR SYMBOL, TYPE DESIGNATION, REVISIO N 

DATE CODE, LOT CODE, AND SERIAL NUMBER. 

MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 

1/4 REGULAR (TYPE B). 

ONE-HEX NUT* (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 ID X .008 
MAX.) 

ONErTEFLON SPACER (.370 i .040 OD X .260 i 
.010 ID X .053 1 .019 THICK) 

ELECTRICAL CHARACTERISTICS: PER TABLE II 
CURRENT GAIN SATURATION RATIO (hFE(SAT)) 

STATIC FORWARD CURRENT TRANSFER RATIO (hFEi* 

**FE2» ^FE3^ 

EMITTER CUTOFF CURRENT (Ifbo> • Tc=25°C 
COLLECTOR CUTOFF CURRENT (ICBO) « Tc=100°C 
SWITCH-BACK VOLTAGE (LVCEO) 

BASE VOLTAGE (Vbe) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 


— “ 7T REPLACES REV C WITH CHANGES AND UPGRADED 

? ® D T 0 np C R LAS ^ A 7 R #^ ASE ™ ^ ^ 

E REVISED PER TDRR- O'bo 3^- VK 


GRAPHICAL SYMBOL 


f | SHEET 2. 
STATUS OF SHEETS 
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-l-EMITTER 
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Lrr pr 

l—--.6101 

44C(jp5—r730t .030—“ 


-.610 DIA MAX 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 1 . 5 °C/WATT MAX 
MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 
A MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE 11 
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SPECIAL CONDITIONS: ojn uoe Tu _ 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: ., n i 

1. STUD TEMPERATURE: 55 IA U °C i 
2 VCE ~ 26.6 VOLTS DURING CONDUCTION; 72 VOLTS 
! PEAK DURING "OFF*CYCLE 
3. 1C = 2.3 AMP PEAK 1 

THE MANUFACTURER SHALL DETRMINE AND RECORD. THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, 

AND FOLLOWING BURN-IN: I 

a. EMITTER CUTOFF CURRENT, lEBO AT Tc = 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO AT T C = 25°C 

c. COLLECTOR SATURATION VOLTAGE VCE(SAT). 

' d. STATIC FORWARD CURRENT TRANSFER RATIO, hpEl * 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF: 1#M . • ■ 

1 . THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 

2. THE d PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS 
OF TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FE1 ) 

SHALL NOT CHANGE MORE THAN i 15% CALCULATED FROM 

. 120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO) AT Tg s 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 0 - 240 HOURS READ I NGS ON UNITS INITIALIY READING 
50 u AMP OR MORE OR SHOW AN ABSOLUTE INCREASE OF 
OF MORE THAN 50u AMP CALCULATED FROM 0-240 HOURS 
READINGS ON UNITS READING LESS THAN 50 14 AMP 

3. SATURATION VOLTAGE CVce CSATP SHALL NOT CHANGE MORE 
THAN i 15% CALCULATED FROM 120-240 HOURS READINGS 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 


NEXT ASSY 


APPLICATION 


3 


































































►~»t* > 



i ■'H 

*a < 


r 



I__L 




- O 




REQUIREMENTS; 

1010273*1 SHALL BE AS SPECIFIED HEREIN. 

-1010273-2 SHALL BE A MATCHED PAIR OF I0I0273-). KFE SHALL 8E 
' MATCHEO TO WITHIN 1.100 OF THE LOWER hFE UNIT AT hFE*30 MIN 
TO 90 MAX AT VCE*SVDC AND IC«3.5ADC FOR ALL TESTS 

general: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT NDI0l5404 i CLASS I 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION PEQUREMENTS 
0FNDI00205I. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS 

PACKAGING AND PACKING.' UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P-I949I LEVEL A IN BOTH INSTANCES. MARKING 
OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-S-I949I AND SHALL INCLUDE THE NASA DWG NO.AND REV LETTER. 
1010273-2 SHALL BE PACKAGED AS A FAIR IN ONE PACKAGE. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS 

TERMINAL DATA: KUVAR, NICKEL PLATED 
MARKING: MARK UNITS PER MIL-STD-130 WITH THE 

MANUFACTURER'S NAME OR SYMBOL, TYPE DESIGNATION, 

DATE CODE, LOT CODE, AND SERIAL NUMBER. 

MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLLED WITH EACH UNIT. 

ONE WASHER CARBON STEEL,' NICKEL PLATE, .312 i .OlO'lD * 

.75 t .010 00 x .051 MIN. J065 MAX. THICKNESS. 

ONE HEX. NUT, 1/4-28 DOUBLE CHAMFERED, CARBON STEEL, 

NICKEL PLATE. 
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| REVISION STATUS OF SHEETS I 


£07 *.005 
687 -.010 


TWO MICA WASHERS, .875 ♦ .010 00 x .265 ♦ 
.0020 ♦ .0005 THICKNESS. 

.005 OD x 


005 ID x 


,3801.015 


.1201.015 


ONE SPACER. FIBERFIL NYLON,. .335 ♦ 
x .062 ± .610 THICKNESS. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 
CURRENT GAIN SATURATION RATIO (hFE(SAT)) 
STATIC FORWARD CURRENT TRANSFER RATIO (hFEi* 
hFE 2 » h FE 3 ) 

EMITTER CUTOFF CURRENT (Ifro) 8 Tc=25°C 
COLLECTOR CUTOFF CURRENT UCBO) ® Tc=100°C 
SWITCH-BACK VOLTAGE (LVCEO> 

BASE VOLTAGE (Vbe) 

COLLECTOR SATURATION VOLTAGE (Vce(SAT)) 


265 i .005 ID 


1/4-28 UNF-2A 
(MODIFIED) 
0.2268 


0.2225 


P.D. 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX 
MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 
A MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
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SPECIAL CONDITIONS: 

• BURN-IN: UNITS SHALL BE BURNED-IN FOF 24-0 HRS AT THE 
FOLLOWING CONDITIONS: 4in 

1. STUD TEMPERATURE: 55 _S U °C 

2. VCE 3 26.6 VOLTS DURING CONDUCTION; 72 VOLTS 
! PEAK DURING "OFF"CYCLE 

3. 1C 3 2.3 AMP PEAK 

THE MANUFACTURER SHALL DETRMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, 

AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, lEBO AT Tc 3 25°C 

b. COLLECTOR CUTOFF CURRENT, 1CBO AT T C 3 25°C 

c. COLLECTOR SATURATION VOLTAGE VCE(SAT). 

* ‘ d. STATIC FORWARD CURRENT TRANSFER RATIO, hpEl 
THE DATA SHALL SE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMIT ItO 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 
c, d. 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS 
OF TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hp E i) 

SHALL NOT CHANGE MORE THAN i 15# CALCULATED FROM 

. 120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO> AT To = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 

' ! FROM 120 - 240 HOURS READINGS ON UNITS INITIALLY READING 
50 u AMP OR MORE OR SHOW AN ABSOLUTE INCREASE OF 
OF MORE THAN 50y AMP CALCULATED FROM 120 - 240 HOURS 
READINGS ON UNITS READING LESS THAN 50m AMP 

3. SATURATION VOLTAGE CVce csatP SHALL NOT CHANGE MORE 
THAN 115% CALCULATED FROM 120-240 HOURS READINGS 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 
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TABLE I 


MAXIMUM RATINGS TC-25°C 

COLLECTOR 

EMITTER 

COLLECTOR 

COLLECTOR 
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VOLTAGE 

VOLTAGE 
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CURRENT 

POWER 
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(Veb) 
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__ TABLE II _ ■ 

ELECTRICAL CHARACTERISTICS AT TC=25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER _ 

SWITCHBACK VOLTAGE 
BASE VOLTAGE 
EMITTER CUTOFF CURRENT 
STATIC FORWARD CURRENT 
TRANSFER RATIO 

BETA CUTOFF FREQUENCY" 

COLLECTOR 

CUTOFF 

CURRENT 

COLLECTOR 

SATURATION VOLTAGE 
CURRENT GAIN 
SATURATION RATIO 


CONDITIONS 


ice 3 100 ma, ib 3 0 

lv C eo 

90 

Ice ■ 3.5 AMPS, Vce=12VDC 

v B e 

.8 

Veb 3 8 VDC,Ic 3 0 

1 ESQ 


Ic 3 0.10 AMPS 

h FEl 

30 

Vet 3 10V Ic 3 1.0 AMPS 

h FE2 

30 

'IC 3 3.5 AMP 

h FE3 

30 

VCE 3 10 VDC, Ic 3 1 AMP 

f hFE_ 

150 


SYMBOL SPECIFICATION LIMITS 
MINlAVGl MAX[UNITS 
LV C eo 90 - — VDC 

VBE .6 _- 1.4 VLC _ 

IE3Q _ 100 UADC 

h FEl >0 ~ 90 

hero SO 40 - 


VCB 3 80VDC, Ta 3 25130 c 

VCB 3 80VDC, Ta =100*5°C CB0 

VCE 3 80VDC,R=100A ,Ta=25*1°C 

VeE 3 80VDC,R=100A,TA=100tl°C ,CER 


- KC_ 

500 UADC 
500 UADC 
1000 UADC 
1000 UADC 


IB 3 200 MA, lc 3 2.0 A 
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REQUIREMENTS: 

a 1010273*1 SHALL BE AS SPECIFIED HEREIN. 

S' -10 0273-2 SHALL BE A MATCHED PAIR OF I0l0273i. KFE SHALL BE ' 

B ‘ - MATCHED TO WITHIN 1.100 OF THE LOWER hFE UNIT AT hFE=30 MIN 
TO 90 MAX AT VCE*5VDC AND IC = 3.5ADC FOR ALL TESTS 

C ' ^RPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT NDKX5404, CLASS I 

3 UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

' OF NDI00205L LIFE TEST -CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS 

4 PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCcSdANCE WITH MIL'S-19491 LEVEL A IN BOTH INSTANCES. MARKING 

OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALLBE IN ACCORDANCE 
WITH MIL"S-I949I AND SHALL INCLUDE THE NASA DWG NO.AND REV LETTER. 
1010273-2 SHALL BE PACKAGED AS A PAIR IN ONE PACKAGE. 

INSPECTION AND ACCEPTANCE: 

A yrPMtNICAL RFOIIIRFMFNTS 

' 1 [“'terminal DATA: KOVAR, NICKEL PLATED 

2 . MARKINS: THE NASA DRAWING NUMBER; REVISION LETTER; MANUFACTURER'S N»€, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NWBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER NO 1002019. 

3 . MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 

SUPPLIED WITH EACH UNIT. 

(a) ONE WASHER CARBON STEEL, NICKEL PLATE. .312 ♦ .OlO'lD x 
.75 ♦ .010 OD x .051 MIN. JOGS MAX. THICKNESS. 

(b) ONE HEX. NUT, 1/4 - 28 DOUBLE CHAMFERED, CARBON STEEL, 

NICKEL PLATE. 

(c) TWO MICA WASHERS, .875 ♦ .010 00 x .265 i .005 ID x 
.0020 ♦ .0005 THICKNESS. 

(d) ONE SPACER, FIBERFIL NYLON,..335 t .005 00 x .265 i .005 ID 
x .062 t .610 THICKNESS. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

K STATIC FORWARD CURRENT TRANSFER RATIO (hFEi» 
h F E 2 * h FE 3 ) 

2 . FMITTER CUTOFF CURRENT (Ifro) * Tc=25°C 

3. COLLECTOR CUTOFF CURRENT (ICBO) « Tc=100°C 

4 . SWITCH-BACK VOLTAGE (LVCEO) 

5. BASE VOLTAGE (Vbe) 

6 . COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO 175°C 
B THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX 
C* MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 
A MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

0 ELECTRICAL RATING: PER TABLE I 
E. ELECTRICAL SPECIFICATIONS: PER TABLE 11 
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SPECIAL CONDITIONS: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 24-0 HRS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55 Ig u °C 

2. VCE = 26.6 VOLTS DURING CONDUCTION; 72 VOLTS 
. PEAK DURING "OFF*CYCLE 

3. Ic - 2.3 AMP PEAK 

B. THE MANUFACTURER SHALL DETRMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHAkACTERI ST ICS PRIOR TO, AT 120 HOURS, 

AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, IEBO AT Tc = 25°C 

b. COLLECTOR CUTOFF CURRENT, IcBO AT Tc = 25°C 

c. COLLECTOR SATURATION VOLTAGE VCE(SAT). 

' *tl.^ STATIC FORWARD CURRENT TRANSFER RATIO, hpEl * 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMIT I ED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. 

D. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 

DISTRIBUTION OF: . . 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 
c, d. 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

E. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS 
OF TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FE1 ) 

SHALL NOT CHANGE MORE THAN 115% CALCULATED FROM 

. 120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO> AT Tq = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 120 - 240 HOURS READINGS ON UNITS INITIALLY READING 
50 U AMP OR MORE OR SHOW AN ABSOLUTE INCREASE OF 

OF MORE THAN 50u AMP CALCULATED FROM 120 - 240 HOURS 
READINGS ON UNITS READING LESS THAN 50 m AMP 

3. SATURATION VOLTAGE CVce fSATp SHALL NOT CHANGE MORE 
THAN+ 15% CALCULATED FROM 120-240 HOURS READINGS 


note: 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 
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TABLE I 

MAXIMUM RATINGS TC~25°C __ 

COLLECTOR I EMITTER I COLLECTOR!COLLECTOR I COLLECTOR 


VOLTAGE 

VOLTAGE 

VOLTAGE 

CURRENT 

POWER 

(vcb) 

(Veb) 

(VCE) 

ic 

WISHWI 

vdc 

VDC 

Vdc 

a D c 

W 

100 

10 

90 

5 

'50 


_ TABLE It - _;__ 

ELECTRICAL CHARACTERISTICS AT TC»25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER _ 

SWITCHBACK VOLTAGE 
BASE VOLTAGE 
EMITTER CUTOFF CURRENT 
STATIC FORWARD CURRENT 
TRANSFER RATIO 

BETA CUTOFF FREQUENCY ' 

COLLECTOR 

CUTOFF 

CURRENT 

"COLLECTOR 
SATURATION VOLTAGE 


CONDITIONS 


SYMBOL SPECIFICATION LIMITS 
MINlAVGl MAX I UN ITS 


1CF = 100 MA, l0 = 0 

LVceO 

90 - 

- VDC 

Ice • 3.5 AMPS, Vce=12VDC 

v be _ 

.8 - 

1.4 VDC 

veb - s vdc, ic - o 

'EBO 


100 UADC 

Ic = 0.10 AMPS 

h FEl 

30 

90 . 

VCE = 10V Ic = l.o AMPS 

h FE2 

30 

90 - 

1c = 3.5 AMP 

h FE3 

30 

90 - 

VCE = 10 VDC, IC = 1 AMP 

JlfE_ 

150 - 

- KC 


VCB = 80VDC, Ta = 25*300 

VCB = 80VDC, Ta =100*5°C ,CB0 

VCE = 80VDC,R=100A ,Ta=25*1°C 

VCE s 80VDC,R=100A,TA=100tl°C ,CER 


IB = 200 MA, Ic = 2.0 A 
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500 UADC 
500 UADC 
1000 UADC 
1800 UADC 

•• VDC 
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REQUIREMENTS: 

£ 1o!o273"2 IhwIl "BE l?MAT(>CO l FWR C^^W>275H. hFE SHALL BE 

*• ^«TwlS^-0 WITHIN Of THE.LOWER hn unit' WUFE.30MIN 

TO 90 MAX AT VCE*5VDb AND IC = 3.5ADC FOR ALL TESTS 

°* f^TC^RET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT NDI0I5404-, CLASS t ' ' 

, i ikiitq cuaj i RP CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF NDl60205l. LIFE TEST’CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS 

«■ JfScSSS 

1010273-2 SWALL BE PACKAGED AS A PAIR IN ONE PACKAGE. - 

INSPECTION AND ACCtPI aNCE: - -1 
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GRAPHICAL SYMBOL 



- ^ YfDMINAL DAfA: KOVAR,GOLD PLATED(25ulNCH MIN 150ulNCH MflX)OVER NICKEL(30ulNCH MIN) 

2. MARKING: THE NASA DRAWING NUMBER; REVISION LETTER; MANUFACTURER'S NAPE, 
TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL HJMBER SHALL BE 

PERMANENTLY AND LEGIBLY MARKED ON THE PART PER NO 1002019. 

3. MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 

SUPPLIED WITH EACH UNIT. 

U) ONE WASHER CARBON STEEL,' NICKEL PLATE. .312 ♦ .010 ID x 
.75 i .010 00 x .051 MIN. J065 MAX. THICKNESS. 

i (b) ONE HEX. NUT, 1/4 - 28 DOUBLE CHAMFERED, CARBON STEEL, 

NICKEL PLATE. 

(c) TWO MICA WASHERS, .875 ♦ .010 OD x .265 i .005 ID x 
.0020 i .0005 THICKNESS. 

(d) ONE SPACER, FIBERFIL NYLON,. .335 + .005 OD x .265 ♦ .005 ID 
x .062 i .610 THICKNESS. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. * STATIC FORWARD CURRENT TRANSFER RATIO (hFEi* 

hFE 2 * h FE3> • 

2. EMITTER CUTOFF CURRENT (lr B 0> « T C =25°C 

3. COLLECTOR CUTOFF CURRENT (ICBO) « Tc=100°C 

4 . SWITCH-BACK VOLTAGE (LVCEO> 

5. BASE VOLTAGE (VBE> 

6. COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO 175°C • w iitw 

B THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX 

C. MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND 

A MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

D ELECTRICAL RATING: PER TABLE I 
E. ELECTRICAL SPECIFICATIONS: PER TABLE II 
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REQUIREMENTS: 

A 1010273-1 SHALL BE AS SPECIFIED HEREIN. 

B *1010273-2 SHALL BE A MATCHED PAIR OF 1010273-1 h FE 'SHALL BE MATCHED TO 
Z* 1«Vt* LWER k EE WIT AT k EE . » «l» TO « MAX AT V CE - 5 »0C 
AND 1C * 3.5 ADC FOR ALL TESTS. 

C. 1010273-3 SHALL BE A MATCHED PAIR OF 1010273-1. h FE SHALL BE MATCHED TO 
WITHIN 10% OF THE LOWER h FE UNIT AT hfE * 30 MIN TO 90 MAX AT THE TWO 
POINTS OF V CE = 5'VDC, l c = 3.5 ADC, AND V CE * 10 VDC, l c = 1.0 ADC. 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT,. 

NO 1015404, CLASS I. 

* UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

0 ! N D 1662051 LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4 PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
"• ACCORDANCE WITH MIL-STD-129 LEVEL A IN BOTH INSTANCES. MARKING 

OF SmT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-STD-129 AND SHALL INCLUDE THE NASA DWG NO. AND REV LETTER 
1010273-2 SHALL BE PACKAGED AS A PAIR IN ONE PACKAGE. 

INSPECTION AND ACCEPTANCE: 

A 1 KH TERM A NAL E DATAr E K0VAR, GOLD PLATED (25u INCH MIN 150u INCH MAX) OVER NICKEL 

2 * MARKING: THE NASA DRAWING NUMBER; REVISION LETTER; MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

3 MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE SUPPLIED WITH EACH UNIT. 

(a) ONE WASHER CARBON STEEL, NICKEL PLATE, .312 i .010 ID X 
.75 ♦ .OlO OD X .051 MIN. .065 MAX THICKNESS. 

(b) ONE HEX. NUT, 1/4 - 28 DOUBLE CHAMFERED, CARBON STEEL, 

. NICKEL PLATE. 

(c) TWO MICA WASHERS, .875 i .OlO OD X .265 i .005 ID X 

' .0020 ♦ .0005 THICKNESS. * 

‘ (d) ONE SPACER, FIBERFIL NYLON, .335 ♦ .005 OD X .265 i .005 ID 
X .062 t .OlO THICKNESS. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARO CURRENT TRANSFER RATIO (h FEl ,‘h FE2 , h FEj ). 

2. EMITTER CUTOFF CURRENT (I E B0^ * T C * 25#C - 

3. COLLECTOR CUTOFF CURRENT (ICBO^ * T C s 100<>C - 

4. SWITCH-BACK VOLTAGE (LV CE0 ). 

5. BASE VOLTAGE (V BE ). 

6. COLLECTOR SATURATION VOLTAGE (VcE(SAT))- 
. DESIGN REQUIREMENTS: 
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d TUFRMQI RESISTANCE (JUNCTION TO STUD): 1.5®C/WATT MAX. 

C. MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM OF 30 IN-LBS MOUNT INfr TORQUE. 

D. ELECTRICAL RATING: PER TABLE I. ,-1-1 

E. ELECTRICAL SPECIFICATIONS: PER TABLE II. I---1 
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•SPECIAL CONDITIONS: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 

FOLLOWING CONDITIONS: - n 

1. STUD TEMPERATURE: 55 t?j u °C 
2 VCE = 26.6 VOLTS DURING CONDUCTION; 72 VOLTS 
! PEAK DURING "OFF*CYCLE 
3. Ic = 2.3 AMP PEAK 

B. THE MANUFACTURER SHALL DETRMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, 

AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, lEBO AT Tc = 25t>C 

b. COLLECTOR CUTOFF CURRENT, IcBO *T Tc = 25°C 

c. COLLECTOR SATURATION VOLTAGE VCE(SAT). 

' '--tl., STATIC FORWARD CURRENT TRANSFER RATIO, hpEl 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. 

0. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF: 

1, THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 
c, d. 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

E. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS 
OF TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FE1 ) 

SHALL NOT CHANGE MORE THAN ±15# CALCULATED FROM 

. 120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO> AT Tp = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 120 -240 HOURS READINGS ON UNITS INITIALLY READING 
50 u AMP OR MORE OR SHOW AN ABSOLUTE INCREASE OF 

OF MORE THAN 50u AMP CALCULATED FROM 120 - 240 HOURS 
READINGS ON UNITS READING LESS THAN 50 14 AMP 

3. SATURATION VOLTAGE CVc£ cSATp SHALL NOT CHANGE MORE 
THAN 1159b CALCULATED FROM 120-240 HOURS READINGS 


note: 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 
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TABLE I 


MAXIMUM RATINGS TC-25“C 


COLLECTOR 

VOLTAGE 

(vcb) 

EMITTER 

VOLTAGE 

(Veb) 

COLLECTOR 

VOLTAGE 

(VCE) 

COLLECTOR 

CURRENT 

ic 

VdC 

VDC 

vdc 1 

a DC 

100 

10 

90 

5 



_ TABLE II __;__ 

ELECTRICAL CHARACTERISTICS AT TC*25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 


CONDITIONS 


SYMBOL SPECIFICATION LIMITS 
MINlAVGl MAX I UN ITS 


SWITCHBACK VOLTAGE ICE = 1°° MA, IB = 0 

B ASE VOLTAGE _ I CE ■ 3.5 AMPS » V CE=12VDC 

"EMITTER CUTOFF CURRENT V EB = 8 VDC,Ic = 0 _ 

STATIC FORWARD CURRENT lie = 0.10^MP 

TRANSFER RATIO Vqe = 10V ■ I C = 1.0 AMPS 


BETA CUTOFF FREQUENCY 

COLLECTOR 

CUTOFF 

CURRENT 


COLLECTOR 

SATURATION VOLTAGE 


l c = 0.10 AMPS n FE! 

VCE = 10V IC = 1.0 AMPS - h FE: 

_ HC = 3.5 AMP "Hpi 

VCE = 10 VDC, IC « 1 AMP _ Wl 

VCB = 80VDC, Ta = 2513°C 

VCB = 80VDC, Ta =100*5°C CB0 

VCE = 80VDC,R=lQ0fl ,Ta=25*1°C 

VCE = 80VDC,R=100A,Ta=100*1°C ' CER 


LVceO 

90 - 

- VDC 

VfiE 

.8 - 

1.4 VDC 

* EBO 


100 UADC 

h FEl 

30 

90 - 

h FE2 

30 

90 - 

h FE3 

30 

90 - 


IB = 200 MA, Ic = 2.0 A 


VCE 

(SAT) 


_-_ KC 

500 UAPC 
500 UADC 
1000 UADC 
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DESCRIPTION 


1. REQUIREMENTS: 


ft. ,1010273-1 SEE TABLE III 

B. '* 1010273-2 SEE TABLE 111 

C. 1010273-3 SEE TABLE 111 


GENERAL: 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT „ 

ND 1013404, CLASS I. 

3. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 

* ACCORDANCE WITH MIL-STD-129 LEVEL A IN BOTH INSTANCES. MARKING 

OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-STD-129 AND SHALL INCLUDE THE NASA DWG NO. AND REV LETTER 
1010273-2 AND 1010273-3 SHALL BE PACKAGED AS A PAIR IN ONE PACKAGE. 

INSPECTION AND ACCEPTANCE: 

A. KOVflR) GOLD PLATED (25u INCH MIN 150 u INCH MAX) OVER NICKEL 

2? MARKING: THE NASA DRAWING NUMBER; REVISION LETTER; MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

3. MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE SUPPLIED WITH EACH UNI . 

(a) ONE WASHER CARBON STEEL, NICKEL PLATE. .312 t .010 ID X 
.75 ♦ .010 OD X .051 MIN. .065 MAX THICKNESS. 

(b) ONE HEX. NUT, 1/4-28 DOUBLE CHAMFERED, CARBON STEEL, 

, NICKEL PLATE. 

(c) TWO MICA WASHERS, .875 ± .010 OD X .265 t .005 ID X 
.0020 t .0005 THICKNESS. 

(d) ONE SPACER, FIBERFIL NYLON, .535 i .005 OD X .265 i .005 ID 
X .062 i .010 THICKNESS. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hFE 1 -' h FE 2 ’ h FE 3 } - 

2. EMITTER CUTOFF CURRENT (I EB0 ) « T c = 25 # C. 

3. COLLECTOR CUTOFF CURRENT (l CB0 ) « T c = 100°C. 

4. SWITCH-BACK VOLTAGE (LV CE0 ). 

5. BASE VOLTAGE (V BE ). . ' ^ 

6. COLLECTOR SATURATION VOLTAGE (V C e(SAT))- (D 

DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO 175°C. 

B. THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX. 

C. MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM OF 30 IN-LBS MOUN 

D. ELECTRICAL RATING: PER TABLE I. - - - - 

E. ELECTRICAL SPECIFICATIONS: PER TABLE II.--- 

PROCURE ONLY FROM APPROVED SOURCES 'LISTED- 

ON NO1002034 FOR THIS DRAWING. _ 
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^.SPECIAL CONDITIONS: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 

2 . 


Hi 

j 

•8 


•» I 

1 f 


11 


55 ln°°C 


hoi 0273-2 


B. 


PART NUMBER 


D. 


E. 


VCE = 26.6 VOLTS DURING CONDUCTION; 72 VOLTS 
. PEAK DURING "OFF*CYCLE 
3. 1C = 2.3 AMP PEAK 

THE MANUFACTURER SHALL DETRMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, 

AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, lEBO AT Tc = 25°C 

b. COLLECTOR CUTOFF CURRENT, l C BO AT Tc = 25°C 

c. COLLECTOR SATURATION VOLTAGE VCE(SAT). 

' -d.. STATIC FORWARD CURRENT TRANSFER RATIO, hpEl 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUbMITTtD 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 
c, d. 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS 
OF TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpEi) 

SHALL NOT CHANGE MORE THAN±15% CALCULATED FROM 
120 - 240 HOURS READINGS. 

COLLECTOR CUTOFF CURRENT (ICBO> AT Tp = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 120 -240 HOURS READ INGS ON UNITS INITIALLY READING 
50 u AMP OR MORE OR SHOW AN ABSOLUTE INCREASE OF 
OF MORE THAN 50u AMP CALCULATED FROM 120 - 240 HOURS 
READINGS ON UNITS READING LESS THAN 50 M AMP 
SATURATION VOLTAGE CVqZ CSAT p SHALL NOT CHANGE MORE 
THAN 1 15% CALCULATED FROM 120-240 HOURS READINGS 


010273-1 


HOI 0273-3 


hOI 0273-4 


2 . 


3. 


note: 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 

TABLE I 
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SHALL BE AS SPECIFIED IN SCD .440 
SHALL BE A MATCHED PAIR OF .440 
1010273-1 h FE SHALL BE 
HATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT h FE = 30 
MIN TO 90 MAX AT V CE = 5 VDC 

AND 1C = 3.5 ADC FOR ALLTESTS. _ 

SHALL BE A.MATCHED PAIR OF .440 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER "FE UNIT AT h FE =30 MIN 
TO 90 MAX AT THE TWO POINTS 
OF V CE = 5 VDC, T C=3.5 ADC 

AND ? CE = 10 VDC. '0=1.0 ADC __ 

pep loinrrj-l FXCFPT n FE SHALL .353 
BE 60 MIN TO 150 MAX. AT Iq = 

3A VCE = 5 VOLTS AND VCE 
(SAT) SHALL EQUAL 1.0 VOLT MAX. 

AT l c = 3 AMPS. I B = 75 MA. 


_ REVISIONS 

_ DESCRIPTION 

REPLACES REV C WITH 
CHANGES AND UPGRADED TO 
CLASS A RELEASE PER TDRR | 

REVISED PERTDRR Q3& 

REVISED PER TDRR 032 TT 
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REVISED PER TDRR 13107 
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cut 
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___T ABLE II __;_ " 

ELECTRI CAL CHARACTERISTICS AT TC=25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 


CONDITIONS 


SWITCHBACK VOLTAGE ICE = 100 MA, Ifl = 0 

BASE VOLTAGE _ I CE ■ 3.5 AMPS, Vce=12VDC 

EMITTER CUTOFF CURRENT VEB = 8 VDC,lc = 0_ 


STATIC FORWARD CURRENT 
TRANSFER RATIO 

BETA CUTOFF FREQUENCY" 


COLLECTOR 

CUTOFF 

CURRENT 

COLLECTOR 

SATURATION VOLTAGE 


Vqe = 10V 


l c = 0.10 AMPS 
1C = 1.0 AMPS 
Ic = 3.5 AMP 
). 1C = 1 AMP 


VCE = 10 VDC, 1C - 1 AMP 
VCB = 80VDC, Ta = 251 30C 
VCB = 60VDC, Ta =100*5 & C 
VCE = 80VDC,R=100A ,Ta=25*1°C 
Vqe = 80 VDC,R=100A,Ta=100*1°( 

IB = 200 MA, lc = 2.0 A 


SYMBOL SPECIFICATION LIMITS 
MINlAVGl MAX IUN ITS 
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REQUIREMENTS: 

A. _1010273-1 SEE TABLE III 

B. ’T010273-2 SEE TABLE 111 

C. 1010273-3 'SEE TABLE III 


0 I^NTERPRET DRAWING' IN ACCORDANCE WITH STANDARDS PRESCRIBED 

2. SUPPLIER SHALL*CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT _ 

, Z^slZ.1 BeTapSbLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF NO 100205K JfE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4 PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
nrrnRnttMCE WITH MIL-STD-129 LEVEL A IN BOTH INSTANCES. MARKING 
OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL ^'NACCORDANCE 
WITH MIL-STD-129 AND SHALL INCLUDE THE NASA DWG NO. AND REV LETTER 
jj, 1010273-2 AND 1010273-3 SHALL BE PACKAGED AS A PAIR IN ONE PACKAGE. 

INSPECTION AND ACCEPTANCE: 

*•' COLD DLftTED (2*. .«• <*« .«CH m. »,«B. 

' . Si” Te’dDSA DRAWING NWDER; HEVtS* LETTER; «*• 

TRRDEMRK OR CODE; DATE CODE; LOT CODE; ARD SERIAL NUHOER SHALL DE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER N0 mTH EflCH UN i T . 

3 MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 

(a) ONE WASHER CARBON STEEL, NICKEL PLATE, .312 t .010 ID X 
.75 ♦ .010 OD X .051 MIN. .065 MAX THICKNESS. 

(b) ONE HEX. NUT, 1/4 - 28 DOUBLE CHAMFERED, CARBON STEEL, 

. NICKEL PLATE. 

(c) TWO MICA WASHERS, .875 i .010 OD X .265 i .005 ID X 
.0020* .0005 THICKNESS. 

(d) ONE SPACER, FIBERFIL NYLON, .335 t .005 OD X .265 ♦ ,005 ID 
X .062 t .010 THICKNESS. 

B ELECTRICAL CHARACTERISTICS: PER TABLE II 

1 . STATIC FORWARD CURRENT TRANSFER RATIO (hpE 1 • h FE 2 - h FE3>- 

2. EMITTER CUTOFF CURRENT (l EB0 ) • T c * 25°C. 

3. COLLECTOR CUTOFF CURRENT (ICBO^ # T C = 100°C. 

4. SWITCH-BACK VOLTAGE (LV CE0 ). 

5. BASE VOLTAGE (V BE ). ‘ 

6 . COLLECTOR SATURATION VOLTAGE (V C e(SAT)>- 

DESIGN REQUIREMENTS: 

A STORAGE TEMPERATURE: -65»C TO 175»C. ’ 

i 

D. ELECTRICAL RATING: PER TABLE I. I-1- 

E. ELECTRICAL SPECIFICATIONS: PER TABLE II.-■- 

PROCURE ONLY FROM APPROVED SOURCES LISTEO - 

ON NDt 002034 FOR THIS DRAWING.-— 
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■SPECIAL CONDITIONS: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 

FOLLOWING CONDITIONS: _ n 

1. STUD TEMPERATURE: 55 *_k°°C 

2. VCE =26.6 VOLTS DURING CONDUCTION; 72 VOLTS 
. PEAK DURING "OFF*CYCLE 

3. Ic = 2.3 AMP PEAK 

B. THE MANUFACTURER SHALL DETRMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, 

AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, lEBO AT Tc = 25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO AT Tc = 25°C 

c. COLLECTOR SATURATION VOLTAGE VCE(SAT). 

' 'd.- STATIC FORWARD CURRENT TRANSFER RATIO, h F El 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
.WITH THE TEST READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. 

D. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF: 

1. THE 240 HOUR READINGS OF CHARACTERISTICS a, b, 

c, d. ' | 

2. THE PER CENT CHANGE OF CHARACTERISTICS a, b, c, 
d CALCULATED FROM 120 - 240 HOUR READINGS. 

E. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS 
OF TABLE I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FE1 ) 

SHALL NOT CHANGE MORE THAN+15% CALCULATED FROM 

. 120 - 240 HOURS READINGS. 

2. COLLECTOR CUTOFF CURRENT (ICBO> AT Tr = 25°C 
SHALL NOT CHANGE MORE THAN TWICE (2X) CALCULATED 
FROM 120 -240 HOURS READINGS ON UNITS INITIALLY READING 
50 u AMP OR MORE OR SHOW AN ABSOLUTE INCREASE OF 

OF MORE THAN 50u AMP CALCULATED FROM 120 - 240 HOURS 
READINGS ON UNITS READING LESS THAN 504 AMP 

3. SATURATION VOLTAGE CVc£ CSATP SHALL NOT CHANGE MORE 
THAN+ 15% CALCULATED FROM 120-240 HOURS READINGS 


PART NUMBER 


010273-1 

010273-2 


010273-3 


010273-4 


note: 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 

TABLE I 



11 £120101 


ISYM ZONE 


TABLE III 


SHALL BE AS SPECIFIED IN SCD 
SHALL BE A MATCHED PAIR OF 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT "FE = 30 
MIN TO 90 MAX AT V CE = 5VDC 
AND IC = 3,5 ADC FOR ALLTESTS. 
SHALL BE A,MATCHED PAIR OF 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT h FE =30 MIN 
TO 90 MAX AT THE TWO POINTS 
OF V CE = 5VDC, 'C=3.5 ADC 
AND V CE = 10 VDC. *0=1.0 ADC 
PER. 1010273-1 EXCEPT h FE SHALL 
BE 60 MIN TO 150 MAX. AT T c = 
3A, VCE = 5 VOLTS AND VCE 
(SAT) SHALL EQUAL 1.4 VOLT MAX 
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_ REVISIONS 

_ DESCRIPTION __ 

REPLACES REV C WITH 
CHANGES AND UPGRADED TO 
CLASS A RELEASE PER TDRR j 
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= 3 AMPS. 


= 75 MA. 


_T ABLE II _ 

ELECTRICAL CHARACTERISTICS AT TC=25°C (UNLESS OTHERWISE SPEC 


PARAMETER _ 

SWITCHBACK VOLTAGE 
BASE VOLTAGE 
EMITTER CUTOFF CURRENT 
STATIC FORWARD CURRENT 
TRANSFER RATIO 

BETA CUTOFF FREQUENCY" 

COLLECTOR 

CUTOFF 

CURRENT 

COLLECTOR 

SATURATION VOLTAGE 


CONDITIONS 


SYMBOL SPECIFICATION 

minIavgI MAX 


VCE = 10V 


, IB = 0 

lvceo 

90 

IPS, Vce=12VDC 

VfiE 

.8 

ic = o 

1 EBO 


Ic = O.io AMPS 

h FEl 

30 

lC = 1.0 AMPS 

h FE2 

30 

lC = 3.5 AMP 

h FE3 

30 

, IC = 1 AMP 

f h FE 

150 


IF I ED) 
LIMITS 
UNITS 
VDC 
VDC 
UADC 


VCB = 80VDC, Ta = 25*3QC 

VCB = 80VDC, TA =100*5°C Icb0 

VCE = 80VDC,R=100A ,Ta=25*1°C 

VCE = 80VDC,R=100a,Ta=100*1°C ,CER 

IB = 200 MA, l C = 2.0 A 
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REQUIREMENTS: 

A. ^1010273-1 SEE TABLE III 

B. *1010273-2 SEE TABLE III 

C. 1010273-3 SEE TABLE 111 


D ’ ^INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT . 

NO 1015404, CLASS I. 

* UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

ff » TO205. tire TEST COKOITIOHS SHALL BE S.HE AS BURN-1H COHBITIOHS. 

4. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215, CLASS 1, CODE 2 
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INSPECTION AND ACCEPTANCE: 

A ' r H rE^LrMt!: MEN KO S VAR. GOLD PLATED (25u INCH MIN 150u INCH MAX) OVER NICKEL 

2? MARKING: THE^NASA DRAWING NUMBER; r ; MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019.' 


B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARO CURRENT TRANSFER RATIO (h FEl ,h FE2 , h FEj ). 

2. EMITTER CUTOFF CURRENT (l EB o) • T C = 25 ° C ' 

3. COLLECTOR CUTOFF CURRENT (l CB0 ) « T c = 100 # C. 

4. SWITCH-BACK VOLTAGE (LV CE q). 

5. BASE VOLTAGE (V BE ). 

6. COLLECTOR SATURATION VOLTAGE (Vce(SAT)L 
DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65 # C TO 175°C. 

tmprm&I RFSISTANCE (JUNCTION TO STUD): 1.5®C/WATT MAX. 

MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM OF 30 IN-LBS MOUNTING TORQUE 
ELECTRICAL RATING: 



( 5 ) REPLACES REV(C)WITH CHANGE * 


A. 

B. 
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PER TABLE I. 

ELECTRI CAL SPEC IFI CAT IONS: PER TABLE II. 
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PROCURE ONLY FROM APPROVEO SOURCES 'LlSTEO 
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4. SPECIE CONDITIONS: 

4. ACCELERATION AT 10,000 g's FOR ONE MINUTE IN EACH OF Y. AND X. ORIENTATION _ 

PER MIL-STD-750 METHOD 2006. PAR 

B. HELIUM OR RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, _ 

PROCEDURE 111. A LEAKAGE RATE EQUIVALENT TO 1 X 10' 8 CC AWSEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 

C. GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90-100 PSIG lnlfv 

FOR A MINIMUM OF 4 HOURS. ~LLH 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS. AT THE FOLLOWING CONDITIONS: 0 ° 

>. 1. STUD TEMPERATURE: 75+10°C. 

2. VCE = 30 VDC ’ 

3. Pd = 33 WATTS _ 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC "b" PRIOR TO 1818 

ACCELERATION AND FOLLOWING GROSS LEAK, AND THE PERCENT CHANGE BETWEEN READINGS, AND 
CHARACTERISTICS a, b, c, AND d PRIOR TO AND FOLLOWING BURN-IN, AND THE PERCENT CHANGE 
-BETWEEN 0 & 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, l EBQ AT T c * 25°C 

b. COLLECTOR CUTOFF CURRENT, l CB0 AT T c =25°C _ 

p.- COLLECTOR SATURATION VOLTAGE VCE (SAT). 1010 

d!. STATIC FORWARD CURRENT TRANSFER RATIO, HFE1 

F. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

G. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF TABLES I, II, AND III OR 

THE THE FOLLOWING POST GROSS LEAK AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE ! 
ACCEPTABLE: 

, 1. STATIC FORWARD CURRENT TRANSFER RATIO (HFE1) SHALL NOT CHANGE MORE THAN+15% 

CALCULATED FROM 0~240 HOURS READINGS. 

2. COLLECTOR CUR-PFF CURRENT (l CBQ ) AT T c = 25°C SHALL NOT CHANGE MORE THAN TWO TIMES 
(2X) OR AN ABSOLUTE CHANGE 0T2 U AMPS. WICHEVER IS GREATER, AS CALCULATED 

BETWEEN ACCELERATION AND GROSS LEAK AND CALCULATED BETWEEN 0-240 HOUR BURN-IN READINGS. 

3. SATURATION VOLTAGE (Vrc (SAT) ) SHALL NOT CHANGE MORE THAN +15% CALCULATED FROM 
0-240 HOURS READINGS 


|1A I| ^0101 

_ TABLE III __ 

PART NUMBER STUD W 

,_ ' ._._... LGTH U 

I ' «A M + .015k? 


ISYM ZONE 


1010273-1 SHALL BE AS SPECIFIED IN SCD .440 

1010273-2 SHALL BE A MATCHED PAIR OF 440 

1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT h FE * 30 
MIN TO 90 MAX AT V CE = 5VDC 

_ AND 1C = 3.5 ADC FOR ALLTESTS. _ 

1010273-3 SHALL BE A,MATCHED PAIR OF .440 

1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT h FE =30 MIN 
TO 90 MAX AT THE TWO POINTS 
OF V CE = 5VDC, ’C=3.5 ADC 
_ AND V CE = 10 VDC. 'C=1.0 ADC _ w 

1010273-4 PER. 1010273-1 EXCEPT SHALL ,.353 
BE 60 MIN TO 150 MAX. AT T c = 

3A, VCE = 5 VOLTS AND VCE 

(SAT) SHALL EQUAL 1.4 VOLT MAX. J 

AT l C * 3 AMPS, i B = 75 MA. 
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_ table ii ________ m- 

ELECTRICAL CHARACTERISTICS AT TC=25°C (UNLESS OTHERWISE SPECIFIED) 


_ PARAMETER 

SWITCHBACK VOLTAGE NOTE 1 

BASE VOLTAGE NOTE 1 


_ CONDITIONS 

Ice = 100 MA, IB = 0 
Ice ■ 3.5 AMPS, Vce=12VDC 


SYMBOL SPECIFICATION LIMITS 
MINlAVGl MAXlllNITS 
LVrrn 90 - VDC 


EMITTER CUTOFF CURRENT VEB = 8 VDC,lc = 0 


LV CEO 

V BE 

■ ebo 


- VDC 
1.4 VDC 
5.0 UADC 


NOTE: PULSE WIDTH 300 U SEC. DUTY CYCLE £■ 2X 


STATIC FORWARD CURRENT 

TRANSFER RATIO 

NOTE 1 


VCE = 10V 
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CUTOFF 
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VCB * 80VDC, Ta =100*5°C ,uju 

VCE = 80VDC,R=100A ,Ta=25*1°C 
Vce = 80VDC,R=100A,TA=100tl°C ,CER 


1000 UADC 
1000 UADC 


IB = 200 MA, l C = 2.0 A 


vce 

(SAT) 
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1. REQUIREMENTS: 

fl. 1010273-1 SEE TABLE III 

B. 1010273-2 SEE TABLE III 

C. 1010273-3 SEE TABLE 111 


0. GENERAL: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT . 

ND 1015404, CLASS 2. 

3. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215, CLASS 1, CODE 2 


j “?/~\ir\| _RE} 

/-/— ' sym| description 

”T TV REPLACES REV C WITH CHA 
! <g> L) TO CLASS A RELEASE PER 
^ . TDRR Oli'ZH _ 


REVISIONS 


GRAPHICAL SYMBOL. 


EPLACES REV C WITH CHANGES AND UPGRADED 


REVISED PER TDRR 03^3^ 
REVISED PER TDRR 3 
REVISED PER TDRR 07/0% 

H REVISED PER TDRR 


J REVISED PER TDRR 13107 _ 

K REVISED PER TDRR 16037 
L REVISED PER TDRR 17170 
M REV I SEP PER TDRR 21326 
N I REVISED PER TDRR 22044 
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INSPECTION AND ACCEPTANCE: 

A MECHANICAL REuUIREMENTS • 

1. TERMINAL DATA: KOVAR, GOLD PLATED (25u INCH MIN 150u INCH MAX) OVER NICKEL 

(30u INCH MIN). 

2. MARKING: THE NASA DRAWING NUMBER; "I- *" . . MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 


.1201.015 


1/4-28 UNF-2A 
(MODIFIED) 
0.2268 pn 
0.2225 



B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hpEi •" *'FE 2 ' h FE 3 ^- 

2. EMITTER CUTOFF CURRENT (l EB0 ) I T c = 25<>C. 

3. COLLECTOR CUTOFF CURRENT (l CB0 ) « T c = 100°C. 

4. SWITCH-BACK VOLTAGE (LV CE0 ). 

5. BASE VOLTAGE (V BE ). -- 

6. COLLECTOR SATURATION VOLTAGE (V CE (sflj))- V*V 'REP 

DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65 # C TO 175°C. , 

B THERMAL RESISTANCE (JUNCTION TO STUD): I^C/WATT MAX. 

C. MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

D. ELECTRICAL RATING: PER TABLE I. .- , 

E. ELECTRICAL SPECIFICATIONS: PER TABLE II._UNIKSO 
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SPECIE. CONDITIONS: 

A ACCELERATION AT 10,000 g's FOR ONE MINUTE IN EACH OF Y. AND X. ORIENTATION 
PER MIL-STD-750 METHOD 2006. 

B. HELIUM OR RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE 111. A LEAKAGE RATE EQUIVALENT TO 1 X 10 _8 CC AWSEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 

C GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLIME AT 90-100 PSIG 
FOR A MINIMUM OF 4 HOURS. 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS. AT THE FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 75i10°C. 

2. VCE = 30 VDC 

3. Pd = 33 WATTS 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC “b" PRIOR TO 
ACCELERATION AND FOLLOWING GROSS LEAK, AND THE PERCENT CHANGE BETWEEN READINGS, AND 
CHARACTERISTICS a b, c, AND d PRIOR TO AND FOLLOWING BURN-IN, AND THE PERCENT CHANGE 
•BETWEEN 0 & 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, l EB0 AT T c = 25°C 

b. COLLECTOR CUTOFF CURRENT, l CB0 AT T c =25°C 

c. . COLLECTOR SATURATION VOLTAGE VCE (SAT). 

d! STATIC FORWARD CURRENT TRANSFER RATIO, hFEI 

F. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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SHALL BE AS SPECIFIED IN SCO 


SHALL BE A MATCHED PAIR OF 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT h FE = 30 
MIN TO 90 MAX AT V CE = 5VDC 
AND 1C = 3.5 ADC FOR ALLTESTS. 


SHALL BE A.MATCHED PAIR OF 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER "FE UNIT AT h FE =30 MIN 
T9 90 MAX AT THE TWO POINTS 
OF V CE = 5VDC, ' C=3.5 ADC 
AND *CE = 10 VDC. 1 C=1.0 ADC 


PER 1010273-1 EXCEPT h FE SHALL 
BE 60 MIN TO 150 MAX. AT Tq = 
3A, VCE = 5 VOLTS AND VCE 
(SAT) SHALL EQUAL 1.4 VOLT MAX 
AT l c = 3 AMPS, l B = 75 MA. 
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UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF TABLES I, II, AND III OR 
THE THE FOLLOWING POST GROSS LEAK AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE 
ACCEPTABLE: 


1. 


2 . 


STATIC FORWARD CURRENT TRANSFER RATIO (hFEI) SHALL NOT CHANGE MORE THAN ±15% 

CALCULATED FROM 0-240 HOURS READINGS. 

COLLECTOR CUR-PFF CURRENT (l rBn ) AT T c = 25°C SHALL NOT CHANGE MORE THAN TWO TIMES 
(2X) OR AN ABSOLUTE CHANGE 0T2 U AMPS. WHICHEVER IS GREATER. AS CALCULATED 

BETWEEN ACCELERATION AND GROSS LEAK AND CALCULATED BETWEEN 0-240 HOUR BURN-IN READINGS. 


TABLE II 


3. SATURATION VOLTAGE (V CE (SAT) ) SHALL NOT CHANGE MORE THAN ±15% CALCULATED FROM 
0-240 HOURS READINGS 


NOTE: PULSE WIDTH 300 U SEC. DUTY CYCLE i2% 
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ELECTRICAL CHARACTERISTICS AT TC=25°C (UNLESS OTHERWISE SPECIFIED) 
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1. REQUIREMENTS: 

A. , 1010273-1 SEE TABLE III 

B. ■ 1010273-2 SEE TABLE 11 I 

C. 1010273-3 SEE TABLE III 


D. GENERAL: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT. 

NO 1015404, CLASS 2. 

3. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215, CLASS 1, CODE 2 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS • - 

1. TERMINAL DATA: KOVAR, GOLD PLATED (25u INCH MIN 150u INCH MAX) OVER NICKEL 
(30u INCH MIN). 

2. MARKING: THE NASA DRAWING NUMBER; r :: ' L. : ; MANUFACTURER'S NAME, 
TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKEO ON THE PART PER ND 1002019. 
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REVISED PER TDRR 22044 


REVISED PER TDRR 23274 



.1201.015—"i 


1/4-28 UNF-2A 
(MODIFIED) 
0.2268 


0.2225 
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B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO 0» FE h FE . h FEj ). 

2. EMITTER CUTOFF CURRENT (l EB0 ) « T c = 25°C. 

3. COLLECTOR CUTOFF CURRENT (l CB0 ) • T C * 100 # C. 

4. SWITCH-BACK VOLTAGE (LV CE0 ). 

5. BASE VOLTAGE (V BE ). 

6. COLLECTOR SATURATION VOLTAGE (V CE ( SflT )). 

DESIGN REQUIREMENTS: 
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STORAGE TEMPERATURE: -65°C TO 175°C. * f 

THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX. 

MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 
ELECTRICAL RATING: PER TABLE I. 

PER TABLE II. 
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ON NDt002034 FOR THIS DRAWING. 
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4. SPECIAL CONDITIONS: ' 

A. ACCELERATION AT 10,000 g's FOR ONE MINUTE IN EACH OF Y. AND X. ORIENTATION 
PER MIL-STD-750 METHOD 200 b. 

B. HELIUM OR RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE 111. A LEAKAGE RATE EQUIVALENT TO 1 X 10~ 8 CC ATM/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 

C. GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90-100 PSIG 
FOR A MINIMUM OF 4 HOURS. 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS. AT THE FOLLOWING CONDITIONS: 

1.. STUD TEMPERATURE: 75i10°C. 

2. VCE = 30 VDC 

3. Pd = 33 WATTS 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC “b" PRIOR TO 
ACCELERATION AND FOLLOWING GROSS LEAK, AND THE PERCENT CHANGE BETWEEN READINGS, AND 
CHARACTERISTICS a, b, c, AND d PRIOR TO AND FOLLOWING BURN-IN, AND THE PERCENT CHANGE 
•BETWEEN 0 4 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, l EB0 AT T c = 25°C 

b. COLLECTOR CUTOFF CURRENT, l CB0 AT T c =25"C 
f.' COLLECTOR SATURATION VXTAGE VCE (SAT). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEI 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO NEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF TABLES I, II. AND III OR 
THE THE FOLLOWING POST GROSS LEAK AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE 
ACCEPTABLE: 


2Z20L0I 


F. 


G. 


PART NUMBER 


STUD < 
LGTH 

"A" +.015 



1010273-1 

SHALL BE AS SPECIFIED IN SCO 

.440 

1010273-2 

SHALL BE A MATCHED PAIR OF 
1010273-1 h FE SHALL BE 

MATCHED TO WITHIN 10X OF THE 
LOWER h FE UNIT AT h FE « 30 

MIN TO 90 MAX AT V CE = 5VDC 

AND 1C = 3.5 ADC FOR ALLTESTS. 

.440 

1010273-3 

SHALL BE A.MATCHED PAIR OF 
1010273-1 h FE SHALL BE 

MATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT "FE =30 MIN 
T# 90 MAX AT THE TWO POINTS 

OF V CE = 5VDC, *C=3.5 ADC 

AMD V CE = 10 VDC. *C=1.0 ADC 

.440 

1010273-4 

r PER. 1010273-1 EXCEPT h FE SHALL 
l BE GO MIN TO 150 MAX. AT Tr = 

3A, VCE = 5 VOLTS AND VCE 
(SAT) SHALL EQUAL 1.4 VOLT MAX. 
AT l c = 3 AMPS, l B = 75 MA. 

.353 

10^0273-5 

SAME AS 1010273-4 

-Ml 


1. 


2 . 


3. 


STATIC FORWARD CURRENT TRANSFER RATIO (hFEI) SHALL NOT CHANGE MORE THAN +15% 
CALCULATED FROM 0-240 HOURS READINGS. 


T 


COLLECTOR CUR-PFF CURRENT (I 
(2X) OR AN ABSOLUTE CHANGE 


) ATTjj * 25°C SHALL NOT CHANGE MORE THAN TWO TIMES 


U AMPS. WHICHEVER IS GREATER, AS CALCULATED 
BETWEEN ACCELERATION AND GROSS LEAK AND CALCULATED BETWEEN 0-240 HOUR BURN-IN READINGS. 

SATURATION VOLTAGE (V CE (SAT) ) SHALL NOT CHANGE MORE THAN +15% CALCULATED FROM 
0-240 HOURS READINGS 


NOTE: PULSE WIDTH 300 U SEC. DUTY CYCLE 2% 
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im 

*z - 


COLLECTOR 

VOLTAGE 

( V CB> 

EMITTER 

VOLTAGE 

<V E B> 

COLLECTOR 

VOLTAGE 

4v C e) 

COLLECTOR 

CURRENT 

! C 
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POWER 

DISSIPATION 

HT T c =100°C 

_ v nr 

Rjffsmi 

V DC 

fl DC 
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_ 1QQ 

_LQ_ 

_90 
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TABLE II 


mr- 


ELECTRICAL CHARACTERISTICS AT TC=25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPEC 

F1 CAT 1 ON LIMITS 

SWITCHBACK VOLTAGE NOTE 1 

Ice = 100 MA, l B = 0 

lvceo 

MIN 

AVG 

MAX 

UNITS 

90 

- 

- 

VDC 

BASE VOLTAGE NOTE 1 

Ice ■ 3.5 AMPS, Vce=12VDC 

v B e 

.8 

- 

1.4 

VDC 

EMITTER CUTOFF CURRENT 

VEB = 8 VDC,lc = o 

1 EEC 



5.0 

UADC 

STATIC FORWARD CURRENT 
TRANSFER RATIO 

NOTE 1 

Vce = 10V 

lc s 0.10 AMPS 

h FEl 

30 


90 

- 

lc - 1.0 AMPS 

h FE2 

30 

- 

90 

- 

l lc = 3.5 AMP 

h FE3 

30 

• 

90 

- 

tttIA UUIUH- FREQUENCY NOTE 1 

vce = io vdc, ic = i amp 

f hFE 

150 

- 

• 

KC 

COLLECTOR 

CUTOFF 

CURRENT 

Vce = 80VDC, Ta = 25*3°C 

• CBO 


- 

5.0 

UADC 

Vcb * 80VDC, Ta =100*5°C 

- 

- 

20 

UADC 

Vce = 80VDC,R=100Jl ,Ta=25*1°C 

ICER 

- 

- 

1000 

UADC 

vce = 80vdc,r=iooa,ta=ioo*i°c 

- 


1000 

UADC 

COLLECTOR SATURATION VOLTAGE NOTE 1 

1b = 200 MA, l C = 2.0 A 

VCE 

(SAT) 

- 

- 


VDC 


. ' <* - \ 

v s.--- -- ; — 

■ ; 

7 

J 
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REQUIREMENTS: 

A. 1010273-1 SEE TABLE 111 

B. - 1010273-2 SEE TABLE III 

C. 1010273-3 SEE TABLE III 


D r^HPBET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

2. SUPPLIERSHALL’CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT _ 

UN ITS 1 SHALL (^CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF HD 1002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-.N CONDITIONS. 

4. PRESERVATION. PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215, CLASS 1, CODE 2 


W 

INSPECTION AND ACCEPTANCE: 

*• GOLD PL.™ 1«CH HIH ,00, ,KC» „«X> 0»E« »,«EL 

' IHe'wSE 0B«U,«G OWED; - - ; HGWFDCTURED'S „»*. 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART .PER ND 1002019. 


B ELECTRICAL CHARACTERISTICS: PER TABLE II . 

1. STATIC FORWARO CURRENT TRANSFER RATIO (h FEl . h FE2 , I»fEj>- 

2. EMITTER CUTOFF CURRENT <1EBO^ • T C * 25#C ‘ 

5. COLLECTOR CUTOFF CURRENT (Iqbo) * T C * 100 ° c - 

4. SWITCH-BACK VOLTAGE (LV CE q). 

5 . BASE VOLTAGE (V BE ). 

b. COLLECTOR SATURATION VOLTAGE (V C e(SAT)>- (J*) 

DESIGN REQUIREMENTS: 

A STORAGE TEMPERATURE: -65 # C TO 175°C. 

\\ «ToR^ MINIMUM OF 30 IN-LBS MOUNT 

D. ELECTRICAL RATING: PER TABLE I. j-1- 

E _ ELECTRICAL SPECIFICATIONS: PER TABLE II. . 

PROCURE ONLY FROM APPROVED SOURCES LISTED - 

ON ND1002034 FOR THIS DRAWING.-— 
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GRAPHICAL SYMBOL» 
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1/4-28 UNF-2A- 
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SPECIAL CONDITIONS: 

ft. ACCELERATION AT 10,000 g's FOR ONE MINUTE IN EACH OF T. AND X. ORIENTATION i- 

PER MIL-STD-750 METHOD 2006. PART 

B. HELIUM OR RADI FLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, _ 

PROCEDURE 111. A LEAKAGE RATE EQUIVALENT TO 1 X 10" 8 CC ATM/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. _ 

C. GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90-100 PSIG 1010 - 

FOR A MINIMUM OF 4 HOURS. 

D. BURN-IN: UNITS SHALL BE BURNEO-IN FOR 240 HRS. AT THE FOLLOWING CONDITIONS: 

1. STUO TEMPERATURE: 75+10°C. 

2. VCE = 30 VDC 

3. Pd = 33 WATTS _ 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC "b* PRIOR TO 10102 

ACCELERATION AND FOLLOWING GROSS LEAK, AND THE PERCENT CHANGE BETWEEN READINGS, AND 
CHARACTERISTICS a, b, c, AND d PRIOR TO AND FOLLOWING BURN-IN, AND THE PERCENT CHANGE • 
■BETVfEN 0 4 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, I^q AT T c = 25°C 

b. COLLECTOR CUTOFF CURRENT, l CBQ AT T c =25*C _ 

p.- COLLECTOR SATURATION VOLTAGE VCE (SAT). .. 10102 

6. STATIC FORWARD CURRENT TRANSFER RATIO, hFEI 

F. THE DATA SHALL BE PRESENTED IN A MftNCR THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED 

. SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

G. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF TABLES 1, 11, ANO 111 OR 

THE THE FOLLOWING POST GROSS LEAK AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE 
ACCEPTABLE: • 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hFEI) SHALL NOT CHANGE MORE THAN +15* 

CALCULATED FROM 0-240 HOURS READINGS. ' 

2. COLLECTOR CUR-PFF CURRENT (Iron) AT T r = 25°C SHALL NOT CHANGE MORE THAN TWO TIMES 
(2X) OR AN ABSOLUTE CHANGE 0T2 U AMPS. WHICHEVER IS GREATER, AS CALCULATED 

BETWEEN ACCELERATION AND GROSS LEAK MD CALCULATED BETWEEN 0-240 HOUR BURN-IN READINGS. 

3. SATURATION VOLTAGE (V CE (SAT) ) SHALL NOT CHANGE MORE THAN +19* CALCULATED FROM 
0-240 HOURS READINGS 


- 2 

£LZ Q1QI 


PART NUMBER 


1010273-1 

1010273-2 


1010273-3 


1010273-4 


STUD ’ 
LGTH 

"A" i.01! 


SHALL BE AS SPECIFIED IN SCO .440 
SHALL BE A MATCHED PAIR OF aan 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10* OF THE 
LOWER "FE UNIT AT "FE * 30 
MIN TO 90 MAX AT V CE = 5VDC 

AND 1C = 3.3 ADC FOR ALLTESTS. _ 

SHALL BE A. MATCHED PAIR OF .440 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN JO* OF THE 
LOWER "FE UNIT AT "FE =30 MIN 
TO 90 MAX AT THE TWO POINTS 
OF V CE « 5VDC, T C=3.5 ADC 
AND *CE « 10 VDC, *C=1.0 ADC • 

"PER I010273-1 EXCEPT THAT hFEI, hFEjS .353 
HFE 3 SHALL NOT APPLY AND VCE (SAT.) 

SHALL BE 1.4 VOLTS MAX. AT lr * 3175 ', 

AMPS, IB=10 MA.# TC 25°C. VCE (SAT) 

SHALL BE 1.6 VOLTS MAX. AT l c = 3.75 

AMPS, h-110 MA. 9 T r - 60°C. - — 

I SAME. flS 1010273-4 .440 


REVISIONS 

DESCRIPTION 

REPLACES REV C WIT* 
CHANGES AND UPGRADED TO 
CLASS A RELEASE PER TPRR j 

REVISED PERTDRR 03 0^ 

REVISED PER TDRR cxiir 
REVISED PER TDRR Cy/OS" 

REVISED PER TDRR 13107 
REVISED PER TDRR 16037 
REVISEO PER TDRR 17170 
REVISED PER TDRR 21326 
REVISED PER TDRR 22044 
REVISED PER TDRR 23274 
REVISED PER TDRR 25947 


REVISED 
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_ TABLE II _ • . - • • ■ *** 

ELECTRICAL CHARACTERISTICS AT TCs25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

SWITCHBACK VOLTAGE NOTE 1 


CONDITIONS 


ice = ioo ma, ib * o 


BASE VOLTAGE NOTE 1 |Tc E ■ 3.5 AMPS, VCE=12VDC 

EMITTER CUTOFF CURRENT VEB = 8 VDC,lc = 0 
STATIC FORWARD CURRENT lie * 0 

TRANSFER RATIO VeE s 10V In = 1 


PULSE WIDTH 300 U SEC. DUTY CYCLE i2* 


COLLECTOR 
CUTOFF 
CURRENT * 

COLLECTOR SATURATION VOLTAGE NOTE 1 


Ip * 0.10 AMPS 
VCE * 10V lc s 1.0 AMPS 

_ MC = 3.5 AMP 

VCE = 10 VDC, 1C = 1 AMP 
VCB = 80VDC, Ta = 25*3°C 
VCB 8 80VDC, TA sl00*5°C 
VCE 8 80VDC,R=100il ,Ta=25*1°C 
VCE = 80VDC,R=100a,Ta=100*1°C 

IB 1 200 MA, lc * 2.0 A 


SYMBOL SPECIFICATION LIMITS 
MINlAVG l MAX I UN ITS 
LVceO 90 - VDC 

VrF .8_~ 1.4 VDC 

I EBP _ 5.0 UADC 

hfEi m I. 90 1 . 

^FE2 
h FE3 


'hFE 

150 

- 

KC 

'CBO 


- 5.0 

UADC 

- 

- 20 

UADC 

1CER 

- 

- 1000 

UADC 

- 

- 1000 

UADC 

VCE 

(SAT) 

- 

•• 

VDC 
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REVISIONS 


DESCRIPTION 


1. REQUIREMENTS: 

A. 1010273-1 SEE TABLE 111 

B. 1010273-2 SEE TABLE 111 

C. 1010273-3 SEE TABLE 111 


D. GENERAL: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT. 

ND 1015404, CLASS 2. 

3 UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215, CLASS 1, COOE 2 


GRAPHICAL SYMBOL. 


~~ ,-s REPLACES REV C WITH CHANGES AND UPGRADED 

0 D TO^CLAS^L^ASEPER . ^ 

Q E REVISED PER TDRR Q'bO 3^ Vt< 

(9 F REVISED PER TDRR 03 _ 9/ ^' 

(S) REVISED PER TDRR 07/0% . uA ■ 

^~h~ revTs5 PER TDRR ofbl<j 

/£> .1 REVISED PER TDRR 13107 _!- /fo l^L. 

K REVISED PER TDRR 1G037 _ kf WR 

L REVISED PER TDRR 17170 _ HHcvCs U/l( 

M REVISED PER TDRR 21326 ^45^0 

N REVISED PER TDRR 22044 _ W 

($C i p REVISED PER TQRR 23274 _ kill 

R REVISED PER TDRR 25947 _ tfni(£ 

S REVISED PER TDRR 28443_ f-Mi 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS • 

1 TERMINAL DATA: KOVAR, GOLD PLATED (25u INCH MIN 150u INCH MAX) OVER NICKEL 

(30u INCH MIN). 

2. MARKING: THE NASA DRAWING NUMBER; " " ■ -■ ■■■ MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART .PER ND 1002019. 


.1201.015 


1/4-28 UNF-2A 
(MODIFIED) 
0.2268 pD 
0.2225 



B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO (h FEl ,‘h FE2 , h FE3 ). 

2. EMITTER CUTOFF CURRENT (I E B0> * T C * 25 ° c - 

3. COLLECTOR CUTOFF CURRENT (l CB0 ) # T c = 100 # C. 

4. SWITCH-BACK VOLTAGE (LV CE0 )- 

5. BASE VOLTAGE (V BE ). ’ ' —. 

6. COLLECTOR SATURATION VOLTAGE (V CE (SflT)>* ( REI 

DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65*C TO 175°C. , 

B THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX. 

c’. MOUNTING TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A MINIMUM OF 30 IN-LBS MOUNTING TORQUE 

D. ELECTRICAL RATING: PER TABLE I. --■ 

E. ELECTRICAL SPECIFICATIONS: PER TABLE II. I-1 UNLESSJ 


:3801.015 


.0601.005DIA 
BOTH LUGS 


.1051010 




-.150 DlA MAX 


SEE TABLE IE 


-^ 730 +. I 


610 Dl A MAX 
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SPECIAL CONDITIONS: 

A. ACCELERATION AT 10,000 g'*s FOR ONE MINUTE IN EACH OF Y. AND X. ORIENTATION ^ 

PER MIL-STD-750 METHOD 2006. p ART 

B. HELIUM OR RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, 

PROCEDURE 111. A LEAKAGE RATE EQUIVALENT TO 1 X 10' 8 CC ATM/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 

C. GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90-100 PSIG , mn „ 

FOR A MINIMUM OF 4 HOURS. 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS. AT THE FOLLOWING CONDITIONS: 1010 ^ 

1. STUD TEMPERATURE: 75+10°C. 

2. VCE = 30 VDC 

3. Pd = 33 WATTS _ 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC "b" PRIOR TO 1010^ 

ACCELERATION AND FOLLOWING GROSS LEAK, AND THE PERCENT CHANGE BETWEEN READINGS, AND 
CHARACTERISTICS a, b, c, AND d PRIOR TO AND FOLLOWING BURN-IN, AND THE PERCENT CHANGE 
'BETWEEN 0 & 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, l EBQ AT T c = 25°C 

b. COLLECTOR CUTOFF CURRENT, l CBQ AT T c =25°C _ 

p. ; COLLECTOR SATURATION VOLTAGE VCE (SAT). 1010; 

6 . STATIC FORWARD CURRENT TRANSFER RATIO, HFE1 

F. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED 

SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. - 

L1212 

G. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF TABLES I, II, AND 111 OR 
THE THE FOLLOWING POST GROSS LEAK AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE 
ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (HFE1) SHALL NOT CHANGE MORE THAN +15% 

CALCULATED FROM 0-240 HOURS READINGS. 

2. COLLECTOR CUR-PFF CURRENT (l CBQ ) AT T c = 25°C SHALL NOT CHANGE MORE THAN TWO TIMES 
(2X) OR AN ABSOLUTE CHANGE 0F2 U AMPS. WHICHEVER IS GREATER, AS CALCULATED 

BETWEEN ACCELERATION AND GROSS LEAK AND CALCULATED BETWEEN 0-240 HOUR BURN-IN READINGS. 

3. SATURATION VOLTAGE (V CE (SAT) ) SHALL NOT CHANGE MORE THAN +15% CALCULATED FROM 
0-240 HOURS READINGS 


PART NUMBER 


1010273-1 

1010273-2 


1010273-3 


1010273-4 


SZZOIOI 


STUD ' 
LOTH 

"ft" i.01! 


SHALL BE AS SPECIFIED IN SCD .440 
SHALL BE A MATCHED FAIR OF 440 
1010273-1 h FE SHALL BE 
HATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT h FE * 30 
HIN TO 90 MAX AT V CE = 5VDC 

AND 1C = 3.5 ADC FOR ALLTESTS. _ 

SHALL BE A l MATCHED PAIR OF .440 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT h FE =30 MIN 
TO 90 MAX AT THE TWO POINTS 
OF "CE = 5VDC, ‘C=3.5 ADC 

AND V CE = 10 VDC. 'OI.O ADC _ 

PER 1010273-1 EXCEPT THAT hFEI, hFE^i .353 
HFEj SHALL NOT APPLY AND VCE (SAT.) 

SHALL BE 1.4 VOLTS MAX. AT l c = 3.75 . 

AMPS, MlOMAO TC 25°C. VCE (SAT) 

SHALL BE 1.«> VOLTS MAX. AT l c = 3.75 

AMPS. Ib= 110-MA. e T r = 60°C. ' - __ 

SAME. AS 1010273-4_JM 


, _ REVISIONS 

SVM ZONE _ DESCRIPTION 

T~ RE FI. ACES REV C WIT)* 

L) CHANGES AND UPGRADED TO 

_ ; CLASS A RELEASE PER TDRR j 

E " REVISED PER TDRR 03 O 

P REVISED PER TDRR 

I G REVISED PER TDRR OJ/OS" 

REVISED PER TDRR 13107 
K REVISED PER TDRR 16037 

~L "REVISED PER TDRR |7I70 

_M_ REVISED PER TDRR 21326 

_N_ REVISED PER TDRR 22044 

_P_ REVISED PER TDRR 23274 

_R_ REVISED PER TDRR 25947 

S REVISED PER TDRR 28443 


i-lUl UjK 

tojfto {*>#■ 

ct/uJo 

uJL 


mu . 


__ TABLE II ___ 

ELECTRICAL CHARACTERISTICS AT TCs25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

SWITCHBACK VOLTAGE NOTE 1 

BASE VOLTAGE NOTE 1 


_ CONDITIONS 

Ice = 100 MA, 18 = 0 
Ice • 3.5 AMPS, Vce=12VDC 


SYMBOL SPECIFICATION LIMITS 
minIavg I MAX I UN ITS 
LVrrn 90 - - VDC 


EMITTER CUTOFF CURRENT VEB = 8 VDC,lc = 0 


NOTE: PULSE WIDTH 300 U SEC. DUTY CYCLE £ 2% 


STATIC FORWARD CURRENT 

TRANSFER RATIO 

NOTE 1 

' Bm'CuTSFTTREWNCT RBTE1- 

COLLECTOR 
CUTOFF 
CURRENT ' 

COLLECTOR SATURATION VOLTAGE NOTE 1 


VCE = 10V 


1C - 0.10 AMPS 
1C = 1.0 AMPS 


lv CEO 

I EBP 
^FEl 
h FE2 


- VDC 
1.4 VDC 
5.0 UADC 


l lc = 3.5 AMP 
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REQUIREMENTS: 

A. 1010273-1 SEE TABLE III 

B. 1010273-2 SEE TABLE I I I 

C. 1010273-3 SEE TABLE 111 


D. GENERAL: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT _ 

NO 1015404, CLASS 2 

3. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215, CLASS 1, CODE 2 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. TERMINAL DATA: KOVAR, GOLD PLATED (25u INCH MIN 150u INCH MAX) OVER NICKEL 
(30u INCH MIN). 

2. MARKING: THE NASA DRAWING NUMBER; , MANUFACTURER’S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART .PER ND 1002019. 
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B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO (^FE-j • ^FEj 

2. EMITTER CUTOFF CURRENT (l EB0 ) I T c = 25°C. 

3. COLLECTOR CUTOFF CURRENT (l CB0 ) e T C = 100#c - 

4. SWITCH-BACK VOLTAGE (LV CE0 ). 

5. BASE VOLTAGE (V BE ). 

6. COLLECTOR SATURATION VOLTAGE (V CE ( S fli))- 
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SPECIAL CONDITIONS: 

A. ACCELERATION AT 10,000 g's FOR ONE MINUTE IN EACH OF Y. AND X. ORIENTATION _ 

PER MIL-STD-750 METHOD 2006. pflR - 

B. HELIUM OR RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, 

PROCEDURE 111. A LEAKAGE RATE EQUIVALENT TO 1 X 10~ 8 CC ATM/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 

C. GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90-100 PSIG lnln 

FOR A MINIMUM OF 4 HOURS. '.P 10 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS. AT THE FOLLOWING CONDITIONS: 1010 

1. STUD TEMPERATURE: 75+10°C. 

2. VCE = 30 VDC 

3. Pd = 33 WATTS 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC "b" PRIOR TO 1010 

ACCELERATION AND FOLLOWING GROSS LEAK, AND THE PERCENT CHANGE BETWEEN READINGS, AND 
CHARACTERISTICS a, b, c, AND d PRIOR TO AND FOLLOWING BURN-IN, AND THE PERCENT CHANGE 
BETWEEN 0 & 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, l EBQ AT T c = 25+C 

b. COLLECTOR CUTOFF CURRENT, l CK) AT T c =25°C 

p. COLLECTOR SATURATION VOLTAGE VCE (SAT). 1010 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFEI 

F. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED 

SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. - 
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G. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIRETtNTS OF TABLES I, It. AND III 

THE THE FOLLOWING POST GROSS LEAK AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE 
ACCEPTABLE: JOK 

1. STATIC FORWARD CURRENT TRANSFER RATIO (hFEI) SHALL NOT CHANGE MORE THAN +15% 

CALCULATED FROM 0-240 HOURS READINGS. 
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REQUIREMENTS: 

A. 1010273-1 SEE TABLE 111 

B. 1010273-2 SEE TABLE III 

C. 1010273-3 SEE TABLE III 


D. GENERAL: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT _ 

ND 1015404, CLASS 2. 

3. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215, CLASS 1, COOE 2 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. TERMINAL DATA: KOVAR, GOLD PLATED (25u INCH MIN 150u INCH MAX) OVER NICKEL 
(30u INCH MIN). 
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B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO 0> FEl ,'hp^, h FEj ). 

2. EMITTER CUTOFF CURRENT (l EB o> • T C = 25 ° c - 

3. COLLECTOR CUTOFF CURRENT (l CB0 ) « T c = 100°C. 

4. SWITCH-BACK VOLTAGE (LV CE0 ). 

5. BASE VOLTAGE (V BE ). 

6. COLLECTOR SATURATION VOLTAGE (V CE ( SflT )). 
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ACCELERATION AT 10,000 g's FOR ONE MINUTE IN EACH OF Y. AND X. ORIENTATION 
PER MIL-STD-750 METHOD 2006. 


B. 


HELIUM OR RADIFLO LEAK DETECTION PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
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REQUIREMENTS: 

A. 1010273-1 SEE TABLE III 

B. 1010273-2 SEE TABLE III 

C. 1010273-3 SEE TABLE III 


0. GENERAL: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

2. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT. 

ND 1015404, CLASS 2 

3. UNITS SHALL BE - CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051. LIFE TEST CONDITIONS SHALL BE SAME AS BURN-IN CONDITIONS. 

4. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215, CLASS 1, CODE 2 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. TERMINAL DATA: KOVAR, GOLD PLATED (25u INCH MIN 150u INCH MAX) OVER NICKEL 
(30u INCH MIN). 

2. MARKING: THE NASA DRAWING NUMBER; ; MANUFACTURER'S NAME, 

TRADEMARK OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 

. PERMANENTLY AND LEGIBLY MARKED ON THE PART .PER ND 1002019. 


_ REVISIONS _ 

__ DESCRIPTION _ 

-iEPLACES FEV C WITH CHANGES AND UPPFALEL 



_ f-N, 1-itKLALtS hLV L wllrl LHANULa 
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GRAPHICAL SYMBOL. 


J REVISED PER TDRR 13107 _ 

K REVISED PER TDRR 1G037 

L REVISEO PER TDRR 17170 _ 

M REVISEO PER TDRR 21326 _ 

N REVISED PER TDRR 22044 _ 
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(MODIFIED) 
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B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

1. STATIC FORWARD CURRENT TRANSFER RATIO (1^ •* h FE 2 ,- h FEj)■ 

2. EMITTER CUTOFF CURRENT <IEBO^ * T C = 25 * C - 

3. COLLECTOR CUTOFF CURRENT (l CB0 ) « T c = 100 # C. 

4. SWITCH-BACK VOLTAGE (LV CE0 ). 

5. BASE VOLTAGE (V BE ). 

b. COLLECTOR SATURATION VOLTAGE (V C e(SAT)>- 
DESIGN REQUIREMENTS: 


:380l.CH5 


-.0601.005DIA 
BOTH LUGS 


.610 DIA 
MAX 


.105+010. 


p u 


-.150 DIA MAX 


-1-EMITTER 


-2-BASE 


.4001.015DIA 



SEE TABLE IE 


—r730l.! 


-.610 DIA MAX 


-3-COLLECTOR 

(CASE) 


REPLACES REV (C)WITH CHANGE 


A. STORAGE TEMPERATURE: -65°C TO 175°C. 

B. THERMAL RESISTANCE (JUNCTION TO STUD): 1.5 # C/WATT MAX. 

C. MOUNTING TORQUE: UNITS SHALL BE DESIGNEO TO WITHSTAND A MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

D. ELECTRICAL RATING: PER TABLE I. ___ 

E. ELECTRICAL SPECIFICATIONS: PER TABLE II. I I 1 UNLESS O 
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ON ND1002034 FOR THIS DRAWING. 
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4. SPECIAL CONDITIONS: 

A. ACCELERATION AT 10.000 g's FOR ONE MINUTE IN EACH OF Y. AND X. ORIENTATION 
PER MIL-STD-750 METHOD 20%. 

B. HELIUM OR RADI FLO LEAK DETECTION PER MIL-STD-202, METHOO 112, TEST CONDITION C, 
PROCEDURE 111. A LEAKAGE RATE EQUIVALENT TO 1 X 10" 8 CC A7T1/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 

C. GROSS LEAK USING A SOLUTION OF WATER AND 2% DETERGENT BY VOLUME AT 90-100 PSIG 
FOR A MINIMUM OF 4 HOURS. 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS. AT THE FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 75l10°C. 

2. VCE = 30 VDC 

3. Pd = 33 WATTS 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD CHARACTERISTIC "b" PRIOR TO 
ACCELERATION AND FOLLOWING GROSS LEAK, AND THE PERCENT CHANGE BETWEEN READINGS, AND 
CHARACTERISTICS a, b, c, AND d PRIOR TO AND FOLLOWING BURN-IN, AND THE PERCENT CHANGE 
BETVCEN 0 & 240 HOUR READINGS. THE CHARACTERISTICS ARE AS FOLLOWS: 

a. EMITTER CUTOFF CURRENT, l EBQ AT T c = 25°C 

b. COLLECTOR CUTOFF CURRENT, l C0O AT T c =25°C 
p.< COLLECTOR SATURATION VOLTAGE VCE (SAT). 

6. STATIC FORWARD CURRENT TRANSFER RATIO, HFE1 

F. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST READINGS. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

G. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF TABLES I, II. AND III OR• 
THE THE FOLLOWING POST GROSS LEAK AND POST BURN-IN ACCEPTANCE CRITERIA SHALL NOT BE 
ACCEPTABLE: 

1. STATIC FORWARD CURRENT TRANSFER RATIO (HFE1) SHALL NOT CHANGE MORE THAN ±15% 
CALCULATED FROM 0-240 HOURS READINGS. 


£2.20101 


ISYM ZONE 


I PART NUMBER 


1010273-1 

1010273-2 


1010273-3 


1010273-4 


11010273-3 


1010273-6 


STUD i 
LGTH 

"A H 1.015 

SHALL BE AS SPECIFIED IN SCD .440 
"SHALL BE A MATCHEb PAIR OF 440 

1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER "FE UNIT AT "FE = 30 
MIN TO 90 MAX AT V CE = 5VDC 

AND 1C = 3.5 ADC FOR ALLTESTS. _ 

SHALL BE A. MATCHED PAIR OF .440 
1010273-1 h FE SHALL BE 
MATCHED TO WITHIN 10% OF THE 
LOWER h FE UNIT AT h FE =30 MIN 
TO 90 MAX AT THE TWO POINTS 
OF V CE = 5VDC, *C=3.5 ADC 

A ND V CE = 10 VDC. ’0=1.0 ADC _ 

PER 1010273-1 EXCEPT THAT hFEI, HFE^ .353 
hFE 3 SHALL NOT APPLY AND VCE (SAT.) 

SHALL BE 1.4 VOLTS MAX. AT Ir = 3.75 . 

WPS, l&=110MA# TC 25°C. VCE (SAT) 

SHALL BE l.o VOLTS MAX. AT l r = 3.75 
WPS. I b = 110-MA. g Tr = 60°C.‘ 

SATE AS 101Q273-4 "lij 

PER 1010273-1 EXCEPT THAT: , 

hFE,^ fe z » *FE S SHALL NOT APPLY) ^ 

h FE SHALL BE 50 MIN AT I c « 

500 MA, V C€ = 20V. 


2. COLLECTOR CUR-PFF CURRENT (Iron; mi lr = 2!> w t 5MMLL NUI LHttNOt MUKt I MAN I wo I IMtS 

(2X) OR AN ABSOLUTE CHANGE 0T2 U AMPS. WHICHEVER IS GREATER, AS CALCULATED f 

BETWEEN ACCELERATION AND GROSS LEAK AND CALCULATED BETWEEN 0-240 HOUR BURN-IN READINGS* 

3. SATURATION VOLTAGE (V CE (SAT) ) SHALL NOT CHANGE MORE THAN 115% CALCULATED FROM 
0-240 HOURS READINGS 


25°C SHALL NOT CHANGE MORE THAN TWO TIMES 


_ REVISIONS 

_ DESCRIPTION _ 
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ELECTRICAL CHARACTERISTICS AT TCs25°C (UNLESS OTHERWISE SPECIFIED) 


NOTE: PULSE WIDTH 300 U SEC. DUTY CYCLE 5 2% 


PARAMETER 

SWITCHBACK VOLTAGE NOTE 1 
BASE VOLTAGE NOTE 1 


STATIC FORWARD CURRENT 
TRANSFER RATIO 

NOTE 1 


CONDITIONS 


COLLECTOR 

CUTOFF 

CURRENT 

COLLECTOR SATURATION VOLTAGE NOTE 1 


Ice = 100 MA, 1B = o 

lv ceo 

90 

Ice ■ 3.5 AMPS, Vce=12VDC : 

Vbe 

.8 

VE8 = 8 VDC,1c = 0 

< EBO 


lc = 0.10 AMPS 

h FEl 

30 

vce = iov ic s 1.0 amps 

h FE2 

30 

l lc = 3.5 AMP 

h FE3 

30 

vce = io vdc, ic = 1 amp 

f hFE 

150 

VCB a 80VDC, Ta = 25*3°C 


- 


VcB = 80VDC, Ta =100*5°C ' cbo 

VCE = e 0 VDC,R= 100 A ,Ta=25*1°C 
Vce * 80VDC,R=100A,TA=100*1°C ' CER 


SYMBOL SPECIFICATION LIMITS 
MIN l AVG l MAX 1 UN ITS 
LV C eo 90 - - VDC 

VflE .8 - 1.4 VDC 

< EBO 5.0 UADC 


_KC_ 

5J>_ UADC 

IOO UADC 
1000 UADC 
1000 UADC 


IB = 200 MA, l C = 2.0 A 


vce 

(SAT) 


TABLE I 


COLLECTOR 

VOLTAGE 


MAXIMUM 


EMITTER 

VOLTAGE 
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REQUIREMENTS: 

CROUP 1 iQHttRBCTION 'BY SUPPLIER & USER) 

TERMINAL DATA: 

KOVAR PER ND1015402. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: 

PER TABLE II # 

STATIC FORWARD CURRENT TRANSFER RATIO (hp E ) 

EMITTER CUTOFF CURRENT (IEBO> 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 
SWITCH-BACK VOLTAGE (LVceo) 

BASE AT EMITTER VOLTAGE (VBE) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) AT T = 25°C 
MARKING: HARK UNITS PER MtL-STO-130 WITH THE MANUFACTURERS NAME OR 
SYMBOL. TYPE DESIGNATION, DATE CODE, ’LOT CODE t SERIAL NUMBER. 

MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 1/4- 
REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 ID X .008 MAX.) 
ONE-TEFLON SPACER (.370 * .040 OD X .260 * .010 ID 
X .053 * .019 THICK) 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 1.5°C/WATT MAX 
APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION . 
REQUIREMENTS OF ND1002051. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT ND 1015404, CLASS I. 


PROCUREMENT NOTE: 

A. NAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING EXCEPT 
LEAD MATERIAL SPECIFICATION AND PHYSICAL DIMENSIONS. 
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CLASS B RELEASE TDR No. QQ^ DATE _ 
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c. 


UPON SPECIFIC INSTRUCTION BY TECHNICAL .DIRECTIVE 
(TO) PROCURE ’THIS PART AS <CHANCE SYMBOL M BY 
ORDERING TO VENDOR iCATALOGUE (NUMBER 'S 
SPECIFICATIONS. (REFERENCE NDT002034. 

DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE 
IS MADE TO THIS DRAWING BY OTHER THAN REVISION 
SYMBOL (-*). 
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SHEET 1 

SHEET 2 

| .REVISION STATUS OF SHEETS | 


[T>-SURFACE A SHALL BE FLAT WITHIN .001 
IN/IN. AFTER PLATING. 


PROCURE ONLY FROM APPROVED SOURCES 'LISTED 
ON ND1002034 FOR THIS DRAWING. 
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_ REVISIONS 

SYM ZONE _ DESCRIPTION 

— SEE PROCUREMENT NOTE 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: POD 

1. STUD TEMPERATURE: 55 _q U ° c lUli 

2 VCE = 26.6 VOLTS DURING CONDUCTION; 72 VOLTS 

PEAK DURING "OFF" CYCLE CLASS B 

3 |r s 2.3 AMP PEAK 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, IEBO AT Tc = 25°C 
b COLLECTOR CUTOFF CURRENT, ICBO AT Tc = 100°C 
c. COLLECTOR SATURATION VOLTAGE, VcE(SAT). 
d STATIC FORWARD CURRENT TRANSFER RATIO, hpE. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON INITIAL-MIDPOINT AND INITIAL-FINAL 
READINGS. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARAC¬ 
TERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS AND/OR HAVE CHANGED MORE THAN 
10% IN hpg SHALL NOT BE ACCEPTABLE. 
iNTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

PACKAGING AND PACKINO: UNH PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH MIL-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF'UNIT PACKAGES AND EXTERIOR SHIPPING'CONTAINERS SHALL BE 
• IN ACCORDANCE WITH MM.-P-1949T 'ANO 'SHALL INCLUDE THE NASA .DRAWING 
NUMBER ANO .REVISION'LETTER. 


INFORMATION ONLY 

RELEASE TDR No. DATE 


[2> HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 


DATE 

ZV** 


TABLE I 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS TC-25°C 


COLLECTOR EMITTER COLLECTOR COLLECTOR COLLECTOR 
VOLTAGE VOLTAGE VOLTAGE CURRENT POWER 
. . DISSIPATION 


(Vcb) 


C 


(Veb) 


(VCE) 


C 



__ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT TC-25°C (UNLESS OTHERWISE SPECIFIED) 
PARAMETER I CONDITIONS |SYMBOL SPECIFICATION LIMITS 


SWITCHBACK VOLTAGE 
INPUT VOLTAGE 


ICE = 100 MA, Ib = 0 
Ice - 3.5 AMPS, Vce=12VDC 


EMITTER CUTOFF CURRENT VEB = 8 VDC lc = 


STATIC FORWARD CURRENT 
TRANSFER RATIO 

BETA CUTOFF FREQUENCY" 

COLLECTOR 

CUTOFF 

CURRENT 

SATURATION VOLTAGE 

CURRENT GAIN 
SATURATION RATIO 


in = 0.10 AMPS 
VCE = 10V lc = 1.0 AMPS 

_ |lC = 3.5 AMP 

VCE = 10 VDC. 1C = 1 AMP 
VCB = 80VDC, Ta = 25*1°C 
vcb = 80VDC, ta =ioo*i°c 
VCE = 80VDC,R=100Jt ,Ta=25*1°C~ 
VCE = 80VDC ,R=100A,Ta=100*1°C 

IB = 200 MA, lc = 2.0 A 

RATIO./h F E AT VCE=2.5V0LTS ) 
OF . \hFE AT VCE=10V,IC=J.5A/ 
lb = CONSTANT_ 



MIN 

AVG 

MAX 

UNITS 

LVceO 

90 

- 

- 

VDC 

Vbe 

.8 

- ' 

1.4 

VDC 

i EBO 



100 

UADC 


30 

- 

90 

- 

hFE 

30 


90 

- 


30 


90 

- 

fhfe 

150 

- 

- 

KC 


- 

- 

500 

UADC 

■ CBO 

- 

- 

500 

UADC 


- 

- 

1000 

UADC 

ICER 

- 

- 

1000 

UADC 

VCE 



.8 

VDC 

(SAT) 




hFE 





(sat) 

80% 


- 
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REQUIREMENTS: 



GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I < 

MINIMUM MARKING: MANUFACTURER’S PART NUMBER MANUFACTURER S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. , , 

LEADS- DUMET ALLOY 0.017 *0.001 DIA, GOLD PLATED. -EADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): „ 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85 "C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 

AMBIENT TEMPERATURE RANGE: 

OPERATING: 0 o C TO +85“C 
NON-OPERATING: -(S'C TO +85*C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55^, *25“C AND -t-IOS'C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


SCHEMATIC DIAGRAM 


VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 
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TABLE 


1 NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 | 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 70 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25”C. (USE 100 VDC MAX.) 

4.7.9.3 

DC RESISTANCE (AT 25 ”C): R(1-3)=I250 OHMS MAXIMUM 

R(4-4)=I550 OHMS MAXIMUM 

4.7.9.4 

INDUCTANCE: SHALL BE 1.1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

4.7.9.5 

DISTORTION (AT 1 KC): 5S MAXIMUM WITHIOflOOOHM LOAD AT 100 MW OUTPUT 

4.7.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): *3 DB FROM 400 CPS 

TO 100 KC. E« SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-4) 

OF KMM0 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC. 

THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (1-3)/V (4-4)«l-l 
±5%. ALSO V (l-2)/V (2-3) =1:1 ±2%i V (4-5)/V (5-4) =1:1 1 2% 
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REQUIREMENTS: 


GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFACTURER'S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. 

LEADS: DUMET ALLOY 0.017 ± 0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85 °C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED iN NASA SPECIFICATION ND-10I54U4, CLASS 2. 

AMBIENT TEMPERATURE RANGE: 

OPERATING: 0°C TO+85°C 
NON-OPERATING: -65*0 TO +85 "C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, *25°C AND -H05°C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


TABLE I 

INSPECTION TESTS 


1 NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 | 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 70 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25 <> C. (USE 100 VDC MAX.) 

4.7.9.3 

DC RESISTANCE (AT 25 °C): R(1-3)*I250 OHMS MAXIMUM 

R(4-6)=I550 OHMS MAXIMUM 

4.7.9.4 

INDUCTANCE: SHALL BE 1.1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

4.7.9.5 

DISTORTION (AT 1 KC): 5* MAXIMUM WITH IOPOOOHM LOAD AT 100 MW OUTPUT 

4.7.97 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): *3 DB FROM 400 CPS 

TO 100 KC. E s SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-5) 

OF KLDOO OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC. 

THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (l-3)/V (4-6)=l=l 
, ±5%. ALSO V (1 -2)/V (2-3) =1:1 ±2% t V (4-5)/V (5-6) =1:1 l 2% 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002054 FOR THIS DRAWING. 
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REQUIREMENTS: 

6ENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 10154-01 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 
ING NUMBER AND REVISION LETTER, MANUFACTURER'S SERIAL 
NUMBER AND CONNECTION DATA. THE MANUFACTURER'S PART OR TYPE 
NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 ± 

0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUC¬ 
TION (AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 * 

0.002 DIA., GOLD PLATED. IN ALL OTHER RESPECTS, LEADS 
SHALL CONFORM TO ND 1015401. A CERTIFICATION OF COM¬ 
PLIANCE WITH THIS LEAD MATERIAL REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 
4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING EXPOSURES: 
HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204A, CONDITION D). 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* MM 
OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 50 VOLTS MAXIMUM INSTANTANEOUS. 
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SUPPLIED TNI SAID 

NOT TO DC MOAROCO BY IMPLICATION OE 
LICINSINC TNI HOLOCR OR ANT OTHER PERSON 

INC ANY RICHTS OR PERNISSION TO NANUFACTURE MSI. OH 
PATENTED INVENTION THAT NAY IN ANY WAY BE RELATED THERETO. 


_ REVISIONS _ 

SYM _ DESCRIPTION "" DATE 

C THIS SHEET ADDED AND UPGRADED TO Y~. 
CLASS A RELEASE PER TDRR 0220 Z- i L 


SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -550C, ♦25°C AND ♦lOSOC AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND1002034- FOR THIS DRAWING 

TABLE I 

__ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 
PARAGRAPH I 

♦.7.3.2.1 SEALING _ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

_ TWEEN WINDINGS AND CASE. _ 

4.7.6 INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO TERMINALS 1 AND 3 

_ SECONDARY OPEN. _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC) 


4.7.S.3 

B 4.7.S.4 

4.7.9.5' 
4.7.9.7 


4.7.9.] 

4.7.9.] 


DC RESISTANCE ( AT 25°C): R(l-3) = 1250 OHMS MAXIMUM; R(4-6)=1550 

OHMS MAXIMUM ___ 

INDUCTANCE: SHALL BE UHENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MAOC 

(1-3) _ 

DISTORTION (AT 1 KC): 5% MAXIMUM WlTHlftOOPOHM LOAD AT 100 MW OUTPUT 
FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): 13 DB FROM 400 CPS 
TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-6) OF 10,000 OHMS AT 1MW, A SOURCE IMPEDANCE OF 
10,000 OHMS AND 0 DC. THIS VALUE SHALL BE HELD CONSTANT OVER 
THE FREQUENCY RANGE. _ 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 
NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3), V (1-3)/V 
(4-6)=l:l t 5%. ALSO V (l-2)/V (2-3) = 1 : 1 12%; 

V (4-5)/V (S-6) =1:1 12%. 
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REVISIONS 


C REPLACES REV B WITH CHANCES AND 
' ’ UPGRADED TO CLASS A RELEASE 
rfy _ PER TDRR OZZOt-' __ 

D REVISED PER TDRR 28869 


REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 

PRESCRIBED IN MIL-D-70327. 

(1) UNITS SHALL BE DESIGNED TO MEET THE REQUIREMENTS OF ND 1002047. 

(2) PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND 1002215, 
CLASS I, CODE 1. 

2. INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. MARKING: MAXIMUM MARKING: MARK PER ND 1002019 (EXCEPT ACRYLIC LACQUER SHALL 
NOT BE USED AS A PROTECTIVE COATING) WITH THE NASA DRAWING NUMBER, MANUFAC¬ 
TURER'S SERIAL NUMBER AND/OR LOT CODE NUMBER AND CONNECTION DATA. THE MANU¬ 
FACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

C. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER PS 1015401 EXCEPT NICKEL 
STRIKE SHALL BE 100 MICRO INCHES MAX AND LEAD DIAMETER SHALL BE .016 ± .001 
DIAMETER. A CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

D. FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


3. DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 

4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 

NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING EXPOSURES: 

(1) HIGH TEMPERATURE: 71°C OPERATING 

(2) LOW TEMPERATURE: -18°C OPERATING 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204A, CONDITION D). 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~4 MM 

OF MERCURY 

C. DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

D. RATED POWER LEVEL: 100 MW 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 

CASE: 50 VOLTS MAXIMUM INSTANTANEOUS. 
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4. SPECIAL CONDITIONING (BY MANUFACTURER) (100%) 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
Ml L-STD-202 METHOD 102 EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, t25°C AND *105®C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND1002034 FOR THIS DRAWING 


TABLE 1 

,- INSPECTION TESTS 

11TLtS IN PAR 

AbKAKH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION UH-T-?7 

PARAGRAPH 



SEALING: IMMERSE IN LIQUID AS INDICATED. 

DIELECTRIC 

STRENGTH 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN WINDINGS AND 
CASE. 

induced 

VOLTAGE 

APPLY 64 VOLTS, 2000 CPS TO TERMINALS 1 AND 3 SECONDARY OPEN. 

INSULATION 

RESISTANCE 

10,000 MEGOHMS MINIMUM AT 25«C. (USE 100 VDC) 

DC RESISTANCE 
CAT 25°C) 

R(1-3) s 1250 OHMS MAXIMUM; R(4-6) s 1550 OHMS MAXIMUM 

INDUCTANCE 

SHALL BE 1.1 HENRY MINIMUM WITH 5 VOLTS. 1000 CPS 0 UAnr (l-* 5 ) 

DISTORTION 
(AT 1 KC) 

5 % MAXIMUM WITH 10,000 OHM LOAD AT 100 MW OUTPUT 

FREQUENCY 

RESPONSE 

(REFERENCE FREQUENCY 1 KC): ±3 OB FROM 400 CPS TO 100 KC E<? " 
nuue*’*^ DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) OF 10.000 
OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC THIS 
VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE 

POLAR 1TY 

LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 1 - 

NO LOAD 

Voltage 

RATIO 

WITH 5 VOLTS, 5 KC (1-3), V (1-3)/V (4-6) =1 s 1 ± 5 % ALSO 

V (1-2)/V (2-3) = 1:1 ± 255; V (4-5)/V (5-6) = i s f ± 2 %. 
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REQUIREMENTS: 


GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFACTURER’S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. 

LEADS: DUMET ALLOY 0.017 ±0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85°C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 

AMBIENT TEMPERATURE RANGE: 

OPERATING: 0°C TO +85°C 
NON-OPERATING: -65°CTO+85°C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, +25°C AND +105°C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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TABLE I 
INSPECTION TESTS 


1 NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 | 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: AP": ~ 'ILTS, 2000 CPS TO TERMINALS 1 AND 3, 

SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC MAX.) 

4.7.9.3 

DC RESISTANCE (AT 25°C): R(1-?)=I250 OHMS MAXIMUM 

R(4-6)=I550 OHMS MAXIMUM 

4.7.9.4 

INDUCTANCE: SHALL BE 1.1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

4.7.9.5 

DISTORTION (AT 1 KC): 5% MAXIMUM WITHI0/HJ0OHM LOAD AT 100 MW OUTPUT 

4.7.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): ±3 DB FROM 400 CPS 

TO 100 KC. Ec SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) 
OFIOlOOOOHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC. 

THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (l-3)/V (4-6)*M 
±5%. ALSO V (l-2)/V (2-3) =1:1 ±2% t V (4-5)/V (5-6) =1:1 ± 2% 



KEY AND MOISTURE 
BARRIER OFFSET 


.344 MAX 



.063 DIA 


PROCUREMENT NOTE 

I.A. WAIVE AS REQUIREO ALL INFORMATION PRESENTED ON 
THIS DRAWING EXCEPT LEAO MATERIAL SPECIFICATION 
AND PHYSICAL DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE 
(TD) PROCURE THIS PART AS CHANGE SYMBOL H BY 
ORDERING TO VENOOR CATALOGUE NUMBER ANO 
SPECIFICATION. REFERENCE NO 1002034 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE 
IS MAOE TO THIS DRAWING BY OTHER THAN REVISION 
SYMBOL f-) 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 


a> 



« §: 


GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I AkIlies c 

MINIMUM MARKING: MANUFACTURER’S PART NUMBER.MANUFACTURER S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. lclMtulH 

LEADS* DUMET ALLOY 0.017 ±0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. 


d> 


£L 


GROUP II (DESIGN REQUIREMENTS): „ _ , 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4 
CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85°C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 

AMBIENT TEMPERATURE RANGE; 

OPERATING: 0*C TO+-85°C 
NON-OPERATING: -65*C TO +85°C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 0.5 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55*C, -*-25°C AND +105°C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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VALUES UNLESS OTHERWISE NOTED. 
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CLASS B RELEASE TDR No. QQ^kl - DATE ? ^ 


TABLE I 


-.406 MAX- 


1 NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 J 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 90VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10.000 MEGOHMS MINIMUM AT 25*C. (USE 100 VDC MAX.) 

4.7.9.3 

DC RESISTANCE (AT 25*0: R(l-3)=IIOO OHMS MAXIMUM 

R(4-6)= 185 OHMS MAXIMUM 

4.7.9.4 

INDUCTANCE: SHALL BE 1.4 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

4.7.9.S 

DISTORTION (AT 1 KC): 5S MAXIMUM WITH 800 OHM LOAD AT 100 MW OUTPUT 

47.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): ±3 DB FROM 400 CPS 

TO 100 KC. E< SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) 

OF 800 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 20,000 OHMS AND 0 DC. 

THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1 -3) V (1 -3)/V (4-6) *51 
*5S. ALSO V (l-2)/V (2-3) =1:1 ±2%; V (4-5)/V (5-6) =1:1 * 2* 
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PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND1002034 FOR THIS DRAUING. 
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REVISIONS 


REQUIREMENTS: 


GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFACTURER’S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. 


LEADS: DUMET ALLOY 0.017 ±0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. | 

GROUP II (DESIGN REQUIREMENTS): ' 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85 ”C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 


SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 
AMBIENT TEMPERATURE RANGE: 

OPERATING: 0 "C TO+85 °C 
NON-OPERATING: - 65 "C TO+85'C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 0.5 MA MAXIMUM 


GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55'C, +25*C AND +105*0 AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
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ONLY 


CLASS B RELEASE TDR No. _ DATE 
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TABLE I 

INSPECTION TESTS 


I NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 | 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 90VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 
SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25*C. (USE 100 VDC MAX.) 

47.9.3 

DC RESISTANCE (AT 25*0: R(l-3)= ItOO OHMS MAXIMUM 

R(4-6)= 185 OHMS MAXIMUM 

47.9.4 

INDUCTANCE: SHALL BE 1.4 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

47.9.5 

DISTORTION (AT 1 KC): 5X MAXIMUM WITH 800 OHM LOAD AT 100 MW OUTPUT 

47.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): ±3 DB FROM 400 CPS 

TO 100 KC. Ej SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) 

OF 800 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 20,000 OHMS AND 0 DC. 

THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (1-3)/V (4-6) = 51 
, ±5%. ALSO V (1 -2)/V (2-3) =1:1 ±2%; V (4-5)/V (5-6) =1:1 ±2* 
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REQUIREMENTS: 

6ENERAL: 

DESIGN TO BE IN ACCORDANCE WITH SPECIFICATION M1L-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAWING SYM80LS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STAND¬ 
ARDS PRESCRIBED IN MIL-D-70327. 
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REPLACES REV B WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZZO*? 
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SCHEMATIC DIAGRAM 

VOLTAGES A CURRENTS ARE RMS VALUES 
UNLESS OTHERWISE NOTED. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAWING 

Number and revision letter, manufacturer’s serial numser 

AND CONNECTION DATA. THE MANUFACTURER’S PART OR TYPE NUMBER 
MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 ±0.001 
DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUCTION (AT 
WHICH TIME THIS DRAWING WILL BE UPDATED BY CHANGE) THE LEAD 
MATERIAL SHALL BE DUMET ALLOY 0.017 ±0.002 DIA, GOLD PLATED. 
IN ALL OTHER RESPECTS, LEADS SHALL CONFORM TO ND-1015401. 

A CERTIFICATION OF COMPLIANCE WITH THIS LEAD MATERIAL REQ¬ 
UIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 
CLASS R,LIFE EXPECTANCY X. FAMILY 13. IN AN AMBIENT TEMPER¬ 
ATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURIN6 AND AFTER THE FOLLOWING EXPOSURES: 

HlgH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION 0) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~ 4 MM OF 
MERCURY. 

DC UNBALANCE IN PRIMARY: 0.5 MA MAXIMUM 
RATED POWER LEVEL: 50 MW 

WORK IN6 VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

50 VOLTS MAXIMUN INSTANTANEOUS. 
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THIS SHEET ADDED AND UPGRADED 

TO CLASS A RELEASE PER TDRRdZZflf 


(JL 


SPECIAL CONDITIONING (BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND *105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


TABLE I 


NUMBERS IN 

PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 . 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE* 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY «.VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

• SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C (USE 100 VDC.) 

4.7.9.3 

DC RESISTANCE (AT 2S°C): R(l-3) = 1100 OHMS MAX., R(4-6) = 185 OHMS 

MAX. 

♦.7.9.4 

INDUCTANCE: SHALL BE 1.4 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 

0 MADC (1-3) 

♦,7,9,5 _ 

DISTORTION (AT 1 KC): 5JC MAXIMUM WITH 800 OHM LOAD AT 50 MW OUTPUT. 

♦,7.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): t 3 DB FROM 400 CPS 

TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-6) OF 800 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 20,000 OHMS AND 0 

OC. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4*7,9,14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY. 

4.7.9.17 

NO LOAD V0LTA6E RATIO: WITH 5 VOLTS, 5 KC (1-3) V (l-3)/V(4-6)= 

5:1 £5*, ALSO V(l-2)/V(2-3)= 1:1 12%; V(4-5)/V(5-6)= 1:1 12*. 
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REVISIONS 


ocscmrrtON 
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REQUIREMENTS; 

1 GENERAL: 

A. DESIGN TO BE IN ACCORDANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STAND¬ 
ARDS PRESCRIBED IN MIL-D-70327. 

2. INSPECTION AND ACCEPTANCE; 

A UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

B MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAWING 
NHMPf$ an n REVISION LETTER MANUFACTURERS SERIAL K'JiSER 
AND CONNECTION DATA. THE MANUFACTURER’S PART OR TYPE NUMBER 
MAY APPEAR ON THE PART AND PACKAGE. 

C. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND-lbiS40i EXCEPT NICKEL STRIKE MAY 
BE 50-100 MICROINCHES AND LEAD DIAMETER SHALL BE 0.016 i .001 DIAMETER 
A CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
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D. FINISH: BLACK, SHADE Nff. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R,LIFE EXPECTANCY X. FAMILY 13. IN AN AMBIENT TEMPER¬ 
ATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 

NOTED, BEFORE, DURING ANO AFTER THE FOLLOWING EXPOSURES: 

(1) HIGH TEMPERATURE: 71°C OPERATING 

(2) LOW TEMPERATURE: -18°C OPERATING 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION 0) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~ 4 MM OF 

MERCURY 

C. DC UNBALANCE IN PRIMARY: 0.5 MA MAXIMUM 

D. RATED POWER LEVEL: 50 MW 

E. WORKING VOLTAGE BETWEEN WINDIN6S ANO FROM WINDINGS TO CASE: 

50 VOLTS MAXIMUN INSTANTANEOUS. 
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SPECIAL CONDITIONING (BY MANUFACTURER): 

A TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55 # C t ♦25°C AND ♦105 # C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


REVISIONS 

OCTewmON _ 

THIS SHEET ADDED ANO UPGRADED 
TO CLASS » RELEASE PER TPRRflfl 

REVISED PER TQRR11M7 
RE VISE 0 PER TDRft 28868 


DAT* I APPROVAL 


Mm. 


TABLE I 

____ INSPECTION TESTS __ 

titles IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27 
PAKASRAPH _____ ■ 

SEALING , IMMERSE IN LIQUID AS I NOICATEO __ 

^ECTR'C " APPLY 100 VOLTS (RMS) BETNEEN WINDINGS ANO BE- 

STRENGTH _ TWEEN WINDIN6S AND CASE. _ . __ 

INDUCED VOLTAGE APPLY 62.VOLTS, 2000 CPS TO TERMINALS 1 AND 3^ 

_ SECONDARY OPEN. ___ * ' 

insulation 10,000 MEGOHMS MINIMUM AT 25°C (USE 100 VDC.) 

PTC I^Tnwrc 


INSULATION 

RESISTANCE 

DC RESISTANCE 
(AT 25°C) 

INDUCATNCE 


R(l-2) r iioo OHMS MAX. f R(4-6) = 185 OHMS 


l nducatnce SHALL BE 1.4 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS f 

0 MADC (1-3) _ 

DISTORTIONS 1~KC_ , T $% MAXIMUM WITH 800 OHM LOAD AT DO MW OUTPUT" 

frequency response.- , nn FREQUENCY 1 KC): t 3 DD FR(M 400 CPS 

TO 100 KC. E S SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-6) OF BOO OHMS AT 1 Ml, A SOURCE IMPEDANCE OF 20,000 AND 0 
DC. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RAN6E. 

POLARITY _ . LEADS 1 AND 4 SHALL BE OF LIKE POLARITY, _ " 

no load voltage - WITH 5 VOLTS, 5 KC (1-3) V (l-3)/V(4-6)= 

RflT 'Q I 5»1 ts%, ALSO V(l-2)/V(2-3)s l t l 12%. V(4-5)/V(5-6)» ljl *2%. 
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REQUIREMENTS: 


GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFACTURER S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. 

LEADS: DUMET ALLOY 0.017 ±0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 

FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85 “C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 

AMBIENT TEMPERATURE RANGE: 

OPERATING: O'’CTO+85'’C 
NON-OPERATING: -65"C TO +85”C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 0.5 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, ♦25°C AND +105”C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

PROCUREMENT NOTE 

I. A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING EXCEPT 
LEAD MATERIAL SPECIFICATION AND PHYSICAL DIMENSIONS 
a UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE (TD) PROCURE THIS PART AS CHANGE SYMBOL (-) 
BY ORDERING TO VENDOR CATALOGUE NO. AND SPECIFICATIONS. REFERENCE ND 1002034 
C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO THIS DRAWING 
BY OTHER THAN REVISION SYMBOL (-) 

TABLE I 



SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 


REVISIONS 


DESCRIPTION 


SEE PROCUREMENT NOTE PER 
TDRR_ 


FOR INFORMATION ONLY 

CUSS B RELEASE TDR No. — 


DATE p 


1 NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 90 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25*C. (USE 100 VDC MAX.) 

4.7.9.3 

DC RESISTANCE (AT 25'C): R( 1-3)= IIOO OHMS MAXIMUM 

R(4-6)~ 185 OHMS MAXIMUM 

4.7.9.4 

INDUCTANCE: SHALL BE 1.4 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

4.7 9.5 

DISTORTION (AT 1 KC): S% MAXIMUM WITH 800 OHM LOAD AT 100 MW OUTPUT 

47.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): ±3 DB FROM 400 CPS 

TO 100 KC. E« SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-4) 

OF 800 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 20,000 OHMS AND 0 DC. 

THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (l-3)/V (4-6) *51 
±5*. ALSO V (1 -2)/V (2-3) *1:1 i2%i V (4-5)/V (5-4) *1:1 t 2% 
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REVISIONS 

DESCRIPTION 


_ SEE PROCUREMENT NOTE PER 
TDRR 


REVISED PER TORR 


REQUIREMENTS: 

GENERAL: 

GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I _ 

MINIMUM MARKING: MANUFACTURER’S PART NUMBER. MANUFACTURER'S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. 

LEADS: DUMET ALLOY 0.017 i 0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85 *C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-I01S404, CLASS 2. 

AMBIENT TEMPERATURE RANGE: 

OPERATING: O'CTO + 85*C 
NON-OPERATING: -65°C TO + 85”C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, +25»C AND +105*C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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SCHEMATIC DIAGRAM 
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TABLE I 

_ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 
PARAGRAPH _ 

4.7.3.2.1 SEALING ___ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

_ TWEEN WINDINGS AND CASE. _ 

4.7.6 INDUCED VOLTAGE: APPLY 62 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

_ SECONDARY OPEN. _ 

4.7.7 _ INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25-C. (USE 100 VDC MAX.) 

4.7.9.3 DC RESISTANCE (AT 25 °C): R(1-3) *1110 OHMS MAXIMUM 

_ R(4-6) « 230 OHMS MAXIMUM _ 

4.7.9.4 _ INDUCTANCE: SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

4.7.9.5 _ DISTORTION (AT 1 KC): 5% MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT 

4.7.97 FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): *3 DB FROM 400 CPS 

TO 100 KC. E s SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) 

OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC. 

_ THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4,7.9.14 _ POLARITY: LEADS I AND 4 SHALL BE OF LIKE POLARITY _ 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (l-3)/V (4-6) *2.24:1 

±5S. ALSO V (l-2)/V (2-3) =1:1 ±2S» V (4-5)/V (5-6) *1:1 4 2* _ 
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REQUIREMENTS: 

GENERAL: 

GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFACTURER’S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. 

LEADS: DUMET ALLOY 0.017 ±0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85*C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 

AMBIENT TEMPERATURE RANGE: 

OPERATING: 0*CTO+85*C 
NON-OPERATING: -65'C TO-»85*C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, +25»C AND +105+C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
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FOR INFORMATION ONLY 


CUSS B RELEASE TDR 


DATE 


TABLE I 

_ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 
PARAGRAPH I _ 

4.7.3.2.1 SEALING ___| 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

_ TWEEN WINDINGS AND CASE. __ 

4.7.6 INDUCED VOLTAGE: APPLY 62 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

_ SECONDARY OPEN. _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25*C. (USE 100 VDC MAX.) 

4.7.9.3 DC RESISTANCE (AT 25 °C): R(1 -3) *1110 OHMS MAXIMUM 

_ R(4-6) * 230 OHMS MAXIMUM _ 

4.7.9.4 _ INDUCTANCE: SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

4.7.9.5 _ DISTORTION (AT 1 KC ) : 58 MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT 

4.7.9.7 FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): ±3 DB FROM 400 CPS 

TO 100 KC. E s SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-4) 

OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC. 

_ THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7,9.14 POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY _ 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (l-3)/V (4-6) *2.24:1 
_, * 5%. ALSO V (1 -2)/V (2-3) =1:1 ±2%, V (4-5)/V (5-6) *1:1 ± 2* 
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DATE I APPROVAL 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 AND 
ND1015401 IFOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND-LEGIBLY WITH THE NASA DRAWING 
NUMBER AND REVISION LETTER, MANUFACTURER’S SERIAL 
NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 
LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016±0.001 
DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUCTION 
(AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 
0.017 ♦ 0.002 DIA., GOLD PLATED. IN ALL OTHER 
RESPECTS, LEADS SHALL CONFORM TO ND-1015401. 

A CERTIFICATION OF COMM.IENCE WITH THIS LEAD 
MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
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FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE AF 85°C 
THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 

LOW TEMPERATURE:-18°C OPERATING 

VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10-4 
MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 50 VOLTS MAXIMUM INSTANTANEOUS. 
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REVISIONS 


THIS SHEET ADDED AHD UPGRADED 
TO CLASS A RELEASE PER TDRR Oft/ 


SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND1UU2034 FOR THIS DRAWING 


TABLE I 

_ INSPECTION TESTS ___ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27. 
PARAGRAPH I 

4.7.3.2.1 SEALING _ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

T»rnj tun r»ec 

_ _ I Huwill 11 km l huJ wr*wh t 

4.7.6 INDUCED VOLTAGE: APPLY 62 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

_ SECONDARY OPEN. _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC) 

4.7.9.3 DC RESISTANCE ( AT 25 c C): R(l-3) =1110 OHMS MAXIMUM; R(4-6) = 230 

__ OHMS MAXIMUM _ 

4.7.9.4 INDUCTANCE: SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 

. _ (1-3) _ 

4.7.9.5 'DISTORTION (AT 1 KC): 5% MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT"" 

4.7.9.7 FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): 13 DB FROM 400 CPS 

TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-6) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 
0 DC. THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4,7,9,14 POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 
4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3), V (l-3)/V (4-6)= 
2.24:1 1 5*. ALSO V(l-2)/V(2-3)=l S l t 2% V(4-5)/V(5-6)=l : l * 2% 
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NOTICK - mu •OVMNMINT MM WINKS. EPECIFICATIOMS. ON OTMEN NATA 
AM UUD PON ANY PUAPOtE OTMEA THAN IN tONMCTION WITH A OtriNITlLY 
MLATID NOVENNWENY PROCUREMENT OPERATION. TMf UNITED STATES NOyEnil- 
KENT THEM ST INCUR* NO RISPONEIRIUTY NON ANT ONLINATION WHATSOEVER: 
AM TNB FACT THAT THE SOVENNHENT NAT HAVE FONNMLATEO. FURNISHED. ON 
IN ANT WAT SUPPLIED THE SAID DN A WINNS. SPECIFICATIONS ON OTHCS DATA'S 
NOT TO M KCCAKDCD ST IMPLICATION ON OTHERWISE AS IN ANT 
LICENSIM the holmn on ant othcn fenson on CORPORATION. OR CONVEY- 
IM ANT NINHTS ON PENUISSION to NANUFACTUM. USE. ON SELL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT M MLATEO THKMTO. 


REQUIREMENTS: 

GENERAL: 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 AND 
ND1015401 {FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
N ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKINS: MARK PERMANENTLY AJHU.EGI3LY WITH THE NASA DRAWING 
NUMBER AND REVISION LETTER, MANUFACTURER*S SERIAL 
NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE 
LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER HD-1015401 except nickel strike may 
BE 50-100 MICROINCHES AND LEAD DIAMETER SHALL BE .016 i .001 DIAMETER. A 
CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT.. 


FINISH: BLACK, SHADE NO. 37038 PER FED-STD»595. 


DESIGN REQUIREMENTS: 

A THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

GRADE 4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE AF 85°C 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

0) HIGH TEMPERATURE: 71°C OPERATING 

(2) LOW TEMPERATURE:-!8®C OPERATING 

(3) VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10-4 

MM OF MERCURY. 

C. DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
0. RATED POWER LEVEL: 100 MW 

E - WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 50 VOLTS MAXIMUM INSTANTANEOUS. 


APPLICATION 
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DATE 
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4 SPECIAL CONDITIONING (BY MANUFACTURER) 

A- TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NU1UU2U34 FOR THIS DRAWING 


TABLE I 

___ INSPECTION TESTS _ 

TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27. 
PARAGRAPH I 

SEALING IMMERSE IN LIQUID AS INDICATED 


SEALING 

DIELECTRIC 

STRENGTH 

INDUCED VOLTAGE 


I.NSULAT I ON 
RESISTANCE 

BC RESISTANCE 
(AT 25 # C) 


APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

rrrat wiksikss amp case._ 


[SECONDARY OPEN. 


APPLY 62 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

» ____ 

10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC) 


INDUCTANCE 

__ (1-3) 

DISTORTION (AT 1 KC) 


R(l-3) =1110 OHMS MAXIMUM; R(4-6) = 230 
OHMS MAXIMUM ___ 

SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 


FREQUENCY 

RESPONSE 


P0LflRITY I LEADS 1 AND 4 SHALL BE OF LIKE POLARITY _ 

NO LOAD vOLTAGjE, WITH 5 VOLTS. 5 KC (1-3), V (1-3)/V (4-6)= 

Ratio 2.24sl * 5J.ALS0 V(l-2)/V(2-3)=l:i * 2% V(4-5)/V(5-6)=ljl a 2% 


rc) _ 5< MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT 

(REFERENCE FREQUENCY 1 KC): 13 DB FROM 400 CPS 
TO 100 KC. ES SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-6) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 
0 DC. THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RAN6E. 


9 LZi 


REVISIONS _ 

•YM DESCRIPTION _ 

C THIS SHEET ADDED AND UPGRADED 

_JO CLASS A RELEASE PER TDRR OTt/i 

O REVISED PER TDRR 11948 


4>/d 
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MATERIAL 

SEE NOTES 


HEAT TREATMENT 

NONE 


FINAL FINISH 

SEE NOTES 
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SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 


REQUIREMENTS: 

GENERAL: 

GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT 5HALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER'S PART NUMBER, MANUFACTURER S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT. 

I pine. DUMET ALLOY 0 017 ±0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 

FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4 
CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85 *C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 

AMBIENT TEMPERATURE RANGE: 

OPERATING: 0*C TO +85*C 
NON OPERATING: ^'C TO-feST 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C -*25“C AND H05*C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

Ta C WAIvi N AS N REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING EXCEPT 

' a 138 sT^nS procure this part as change symbolh 

SIM 

BY OTHER THAN REVISION SYMBOL (-) 

TABLE I 


REVISIONS 


DESCRIPTION 


TDRR 


NOTE PER 


APPD. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. 004 ^ 




1 NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 ] 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 62 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25*C. (USE 100 VDC MAX.) 

4.7.9.3 

DC RESISTANCE (AT 25 °C): R(l -3) *1110 OHMS MAXIMUM 

R(4-6) * 230 OHMS MAXIMUM 

4.7.9.4 

INDUCTANCE: SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

4.7.9.5 

DISTORTION (AT 1 KC): 5% MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT 

4.7.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): *3 DB FROM 400 CPS 

TO 100 KC. E« SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) 

OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC. 

THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (l-3)/V (4-6) *2.24:1 
±5S. ALSO V (1 -2)/V (2-3) =1:1 ±2%, V (4-5)/V (5-6) *1:1 1 2% 


.344 MAX 


-.406 MAX- 


-1 ±K- 



.035- 


PR0CURE ONLY FROM APPROVED SOURCES LISTED 
ON ND1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 


GROUP I (INSPECTION BY MANUFACTURER AND USER): 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER'S PART NUMBER, MANUFACTURER'S 
NAME OR SYMBOL, TYPE DESIGNATION, RATED INDUCTANCE AT 
NOMINAL FREQUENCY AND VOLTAGE, DC CURRENT, DC RESISTANCE, 

WORKING VOLTAGE TO GROUND AND MAXIMUM ALTITUDE PER Hll-STD-130. 

LEADS: DUMET ALLOY, 0.025 DIA ± .001, GOLD FLASHED. LEADS SHALL 
CONFORM TO NASA SPECIFICATION 1015401. 

DC RESISTANCE (AT 25*0: SEE TABLE II. PER PARAGRAPH 47.9.3 
OF MIL-T-27A. 

INDUCTANCE: SEE TABLE II. PER PARAGRAPH 47.9.4 OF MIL-T-27. 

INDUCTANCE SHALL NOT CHANGE MORE THAN 7* FROM 0 DC VALUE 
WHEN UNIT CARRIES MAXIMUM DC LISTED IN TABLE II. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 5, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85'C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN NASA SPECIFICATION 1015404, CLASS 2. 

ALTITUDE: 75,000 FEET OPERATING 

AMBIENT TEMPERATURE RANGE: 

OPERATING: 0°CTO+85°C 
NON-OPERATING: -65°C TO +85*0 

WORKING VOLTAGE TO GROUND: 175V. DC 

CASE: HIPERMALLOY 

FINISH: BLACK PAINT, SHADE 37038 PER FED. STD 595 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002047. 
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FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. DATE 


I NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 | 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDING AND CASE. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25 *C. 


TABLE II 


DASH NO. 

UTC 

PART NO. 

UTC CATALOG 
REFERENCE 

DC RESISTANCE XI 
±20% 

MAXIMUM DC 
MA 

INDUCTANCE HY ±3* 
(0 DC) 

INDUCTANCE 

TEST 

VOLTAGE 

INDUCTANCE 

TEST 

FREQUENCY 

MINIMUM Q 
O 0DC 

TE 
& F 

-5 

ST VOLTAGE 
: REQUENCY 

1010277-001 

EL-136 

ML-l 

55 

9 

0.25 

1 VOLT 

1 KC 

18 

IV 

2KC 

1010277-002 

EL-137 

ML-2 

90 

7 

0.4 

1 VOLT 

1 KC 

18 

IV 

2KC 

1010277-003 

EL-138 

ML-3 

135 

5 

0.7 

1 VOLT 

1 KC 

18 

IV 

2KC 

1010277-004 

EL-139 

ML-4 

210 

3 

1.4 

1 VOLT 

1 KC 

18 

IV 

1.5KC 

1010277-005 

EL-140 

ML-5 

210 

1 

2.5 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-006 

EL-141 

ML -6 

340 

0.7 

4.0 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-007 

EL-142 

ML-7 

530 

0.6 

6.0 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-008 

EL-143 

ML-8 

850 

0.5 

10 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-009 

EL-144 

ML-9 

2300 

0.3 

25 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

10102774)10 

EL-145 

ML-10 

5160 

0.2 

60 

1 VOLT 

400 CPS 

16 

IV 

800CPS 
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REQUIREMENTS: 

GENERAL: , , 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 
2 . 

INTERPRET DRAWING SY»«0LS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

UNITS SHALL MEET ALL THE QUALIFICATION REQUIREMENTS OF 
ND 1002047, UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAWING 
NUMBER AND REVISION LETTER AND MANUFACUTRER'S SERIAL 
NUMBER. THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART AND PACKAGE. 

LEADS: DUMET ALLOY, 0.025 DIA * .001, GOLD FLASHED. 

LEADS SHALL CONFORM TO ND 1015401. A CERTIFICATION OF 
COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

DC RESISTANCE (AT 25°C): SEE TABLE II PER PARAGRAPH 
4.7.9.3 OF MIL-T-27. 

INDUCTANCE: SEE TABLE II PER PARAGRAPH 4.7.9.4 OF 
MIL-T-27. INDUCTANCE SHALL NOT CHANGE MORE THAN 
7% FROM 0 DC VALUE WHEN UNIT CARRIES MAXIMUM DC 
LISTED IN TABLE II. 

MINUMUM Q: SEE TABLE II, PER PARAGRAPH 4.7.9.15 OF 
MIL-T-27. 

FINISH: BLACK PAINT, SHADE 37038 PER FED STD 595. 
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_ REVISIONS 

DESCRIPTION 


THIS SHEET ADDED AND UPGRADED TO 
CLASS A RELEASE PER TDRR OZZOd 


tot 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL (REQUIREMENTS OF MIL-T-27 FOR GRADE 5, CLASS R,LIFE 
EXPECTANCY X, FAMILY 20 IN AN AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL 'ELECTRICAL REQUIREMENTS EXCEPT WHERE NOTED, BEFORE, 

DURING, AND AFTER THE FOLLOWING EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 

VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, METHOD 204A, CONDITION D) 
REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10" 4, MM OF MERCURY. 

WORKING VOLTAGE TO GROUND: 175 VOLTS DC 
CASE: HI PERMALLOY 

INDUCTANCE CHANGE OVER OPERATING TEMPERATURE RANGE LESS THAN t 2% FROM 25°C VALUE. 

SPECIAL CONDITIONING (BY MANUFACTURER): 

REACTOR SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202 METHOD 102A 
EXCEPT THAT THE TEMPERATURES SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE 
TIME SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER 
STABILIZATION AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 


_ TABLE 1 _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27. 
PARAGRAPH I I 

4 T ** -I f*r»l IMA 

, I1 JLAMI HU j 

♦.7.5 DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDING AND CASE 
Xjj I INSULATION RESISTANCE: 10.000 MEGOHMS MINIMUM AT 25°C. 


NASA 
PART NO. 

1010277- 1 

1010277- j 
1010277- 3 

1010277- ♦ 

1010277- 5 

1010277- 6 

1010277- 7 

1010277- 8 

1010277- 9 

1010277- 10 


_ TABLE XC _ 

DC RESISTANCE!MAXIMUM DC I INDUCTANCE HY 1 


± 20% 

MA 

(0 DC) 

55 

9 

0.25 

90 

7 

0.6 

135 

5 

0.7 

210 

3 


210 

1 

2.5 

3+0 

0.7 

♦.0 

530 

0.6 

6.0 

850 

0.5 

10 

2300 

_ 0*3_ 

25 

5160 

_0*2_ 

60 


INDUCTANCE 
TEST 
VOLTAGE 
1 VOLT 
1 VOLT 
1 VOLT 
1 VOLT 
1 VOLT 
1 VOLT 
1 VOLT 
1 VOLT 
1 VOLT 
1 VOLT 


TEST 

FREQUENCY 
1 KC 
1 KC 
1 KC 
1 KC 
♦00 CPS 
♦OOCPS 
♦OQCPS 
♦OOCPS 
♦OOCPS 
♦OOCPS 


MINIMUM Q 
0 DC 


TEST VOLTAGE 
& FREQUENCY 
1 V|2KC 
1 V 2KC 
1 V 2KC 
1 V 1.5KC 
1 V 800CPS 
1 V 800CPS 
1 V 800CPS 
1 V 800CPS 
1 V 80QCPS 
1 V 800CPS 
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REVISIONS 



SVM 

DESCRIPTION 

DATE 

APPROVAL 

B 

\ 

REPLACES REV A WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 

PER TDRR 0Z1O+ 

¥ 


C 

REVISED PER TDRR &Z743 _ 


Mf 


REQUIREMENTS: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 
2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

UNITS SHALL MEET ALL THE QUALIFICATION REQUIREMENTS OF 
ND 1002047, UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 



SCHEMATIC DIAGRAM 
VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAWING 
NUMBER AND REVISION LETTER AND MANUFACUTRER'S SERIAL 
NUMBER. THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART AND PACKAGE. 

LEADS: DUMET ALLOY, 0.025 DIA t .001, GOLD FLASHED. 

LEADS SHALL CONFORM TO ND 1015401. A CERTIFICATION OF 
COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

DC RESISTANCE (AT 25°C): SEE TABLE II PER PARAGRAPH 
4.7.9.3 OF MIL-T-27. 

INDUCTANCE: SEE TABLE II PER PARAGRAPH 4.7.9.4 OF 
MIL-T-27. INDUCTANCE SHALL NOT CHANGE MORE THAN 
7 % FROM 0 DC VALUE WHEN UNIT CARRIES MAXIMUM DC 
LISTED IN TABLE II. 

MINUMUM Q: SEE TABLE II, PER PARAGRAPH 4.7.9.15 OF 
MIL-T-27. 

FINISH: BLACK PAINT, SHADE 37038 PER FED STD 595. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 


GROUP I (INSPECTION BY MANUFACTURER AND USER): 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFACTURER S 
NAME OR SYMBOL, TYPE DESIGNATION, RATED INDUCTANCE AT 
NOMINAL FREQUENCY AND VOLTAGE, DC CURRENT, DC RESISTANCE, 

WORKING VOLTAGE TO GROUND AND MAXIMUM ALTITUDE PER MIL-STD-130. 

LEADS: DUMET ALLOY, 0.025 DIA t .001, GOLD FLASHED. LEADS SHALL 
CONFORM TO NASA SPECIFICATION 1015401. 

DC RESISTANCE (AT 25*C): SEE TABLE II. PER PARAGRAPH 47.9.3 
OF MIL-T-27A. 

INDUCTANCE: SEE TABLE II. PER PARAGRAPH 47.9.4 OF MIL-T-27. 

INDUCTANCE SHALL NOT CHANGE MORE THAN 7* FROM 0 DC VALUE 
WHEN UNIT CARRIES MAXIMUM DC LISTED IN TABLE II. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 5, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85'C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN NASA SPECIFICATION 1015404, CLASS 2. 

ALTITUDE: 75,000 FEET OPERATING 

AMBIENT TEMPERATURE RANGE: 

OPERATING: 0“CTO+85°C 
NON-OPERATING: -65”C TO ^“C 

WORKING VOLTAGE TO GROUND: 175V. DC 

CASE: HIPERMALLOY 

FINISH: BLACK PAINT, SHADE 37038 PER FED. STD 595 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


UNITS 

SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002047. 

TABLE 1 

I NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 | 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDING AND CASE. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25”C. 


SYM ZONE 
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REVISIONST P/jfi OO <* *-l 


DESCRIPTION 


SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR No. 


. DATE 


TABLE II 


0ASH NO. 

UTC 

PART NO. 

UTC CATALOG 
REFERENCE 

DC RESISTANCE 0 
±20% 

MAXIMUM DC 
MA 

INDUCTANCE HY ±3% 
(0 DC) 

INDUCTANCE 

TEST 

VOLTAGE 

INDUCTANCE 

TEST 

FREQUENCY 

MINIMUM Q 
a 0DC 

-5 

TEST VOLTAGE 
& FREQUENCY 

1010277-001 

EL-136 

ML-1 

55 
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0.25 

1 VOLT 

1 KC 

18 

IV 

2KC 

1010277-002 

EL-137 

ML-2 

90 
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0.4 

1 VOLT 

1 KC 

18 

IV 

2KC 

1010277-003 

EL-138 

ML-3 

135 
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0.7 

1 VOLT 

1 KC 

18 

IV 

2KC 

1010277-004 

EL-139 

ML-4 

210 

3 

1.4 

1 VOLT 

1 KC 

18 

jV 

1.5KC 

1010277-005 

EL-140 

ML-5 

210 
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2.5 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-006 

EL-141 

ML-6 

340 

0.7 

4.0 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-007 

EL-142 

ML-7 

530 

0.6 

6.0 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-008 

EL-143 

ML-8 

850 

0.5 

10 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-009 

EL-144 

ML-9 

2300 

0.3 

25 

1 VOLT 

400 CPS 

16 

IV 

800CPS 

1010277-010 

EL-145 

ML-10 

5160 

0.2 

60 

1 VOLT 

400 CPS 

16 

IV 

800CPS 




































NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THERERT INCURS NO RESPONSISILITY NOR ANT ORLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGAROED RT IMPLICATION ON OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY* 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS 

OF MIL-R-11/6, TYPE RC32GF-J, WITH THE ADDITIONS, EX¬ 

CEPTIONS, AND SUBSTITUTIONS LISTED HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS . PRESCRIBED BY MD 1015404, CLASS 2. Ct S 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
ND 1002057. 

E. PACKAGING AND PACKING: UNIT PACKAGES, INTERMEDIATE 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE MARKED 
PER MlL-R-11 WITH THE MANUFACTURER'S NAME AND PART NUMBER, 
AND THE NASA DRAWING NUMBER,. DASH NUMBER AND REVISION LETTER 

F. MARKING: EACH UNIT SHALL BE COLOR CODED PER MIL-R-11 IN¬ 
CLUDING A WHITE BAND TO DENOTE SPECIAL LEAD MATERIAL. 


2. ACCEPTANCE AND INSPECTION: 


A. RES I STANCE,TOL.* i 5%: PER TA3LE I. 

B. MARKING: SEE PARAGRAPH I.F. 

C. LEAD DATA: f42 NICKEL ALLOY <42* Nt, 58% FE). 

(1) A CERTIFICATE OF COMPLIANCE FOR THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 


0. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VOLTS DC, MINIMUM. 

C. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 
VOLTS DC. 

3. DESIGN: 

A. POWER RATING: 1/2 WATT AT ♦70*C. 

(1) DERATING: LINEARLY TO ZERO AT 150 # C. 

B. WORKING VOLTAGE, CONTINUOUS (DC OR RMS): 350 VOLTS 
MAXIMUM. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REPLACED BY REV B WITH „ 
CHANGES PER TDRR Ott *4 


Oil 


SPECIAL CONDITIONING: 

A. BURN-IN: EACH UNIT SHALL BE BURNED-IN FOR 100 i 10 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) POWER: 1/2 WATT, MINIMUM. 

(2) VOLTAGE: 350 VOLTS, MINIMUM. 

(3) AMBIENT TEMPERATURE: +70 ±3°C. 


B. 


THE MANUFACTURER SHALL IDENTIFY EACH UNIT AND RECORD INITIAL AND 
FINAL (AFTER BURN-IN) RESISTANCE VALUES. UNITS WHICH FAIL TO 
MEET THE SPECIFIED RESISTANCE REQUIREMENTS BEFORE OR AFTER BURN-IN 
OR DRIFT FROM THE INITIAL VALUE BY MORE THAN 2* SHALL NOT BE 
SHIPPED* - 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 

PRESCRIBED IN MIL-D-70327. _ 

UNITS SHALL BE CAPABLE OF MEETING ALL THE APPLICABLE RE¬ 
QUIREMENTS OF MIL-R-11/6, TYPE RC32GF—J, EXCEPT AS 

MODIFIED HEREIN. __ 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS PRESCRIBED BY ND 1015404, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGES, INTERMEDIATE PACK¬ 
AGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE MARKED 
pr R MIL-R-11 WITH THE MANUFACTURER’S NAME AND PART NUM¬ 
BER, AND THE NASA DRAWING NUMBER, DASH NUMBER AND RE¬ 
VISION LETTER. 
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INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE, TOL. = * 55: PER TABLE I. 

MECHANICAL REQUIREMENTS: 

LEAD DATA: THE UNITS SHALL BE SUPPLIED WITH NICKEL ALLOY 42 LEADS 
PER ND 1015405 THE LEADS SHALL BE FREE OF FOREIGN 
MATERIAL IN THE AREA 1/16 IN. FROM THE DEVICE BODY 
TO WITHIN 1/8 IN. OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COMMON TO THE LEAD MA¬ 
TERIAL WHICH WOULD REDUCE WELDABILITY. LEAD MATERIAL 
SHALL BE SUITABLE FOR WELDING. A CERTIFICATE OF COM¬ 
PLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT 

MARKING: EACH UNIT SHALL BE PERMANENTLY AND LEGIBLY 
COLOR CODED WITH RESISTANCE VALUE AND TOLERANCE PER 
MIL-R-11 PLUS AN ADDITIONAL WHITE COLOR BAND TO DE¬ 
NOTE A SPECIAL LEAD MATERIAL. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACK¬ 
AGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, DASH 
NUMBER AND REVISION LETTER TOGETHER WITH MANUFACTURER’S 
NAME OR SYMBOL. 


DESIGN REQUIREMENTS: 

PER MIL-R-11/6 AS MODIFIED BY THIS DRAWING. 

POWER RATING: 1/2 WATT AT ♦70°C. 

DERATING: LINEARLY TO ZERO AT 150°C. _ 

WORKING VOLTAGE, CONTINUOUS (DC OR RMS): E = VPR OR 350 
VOLTS MAXIMUM. 

DIELECTRIC STRENGTH (SEA LEVEL): 1000 VOLTS DC, MINIMUM. 
INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 
VOLTS DC. 
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REQUIREMENTS: 
1. GENERAL: 
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EZ1 

REVISIONS 

DESCRIPTION 

DATS 

APPROVAL 

B 

REPLACES REV A WITH 
CHANGES AND UPGRADED TO 
CLASS A RELEASE PER: 

TDRR OZZ/4 

p 


c 

REVISED PER TDRR 17604 

mw— 


A. 


B. 


2 . 


INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING ALL THE APPLICABLE RE¬ 
QUIREMENTS OF MIL-R-11/6, TYPE RC32GF-J, EXCEPT AS 

MODIFIED HEREIN. 
c THE SUPPLIER SHALL CONFORM TO THE PROVISIONS OF MIL-Q-9858. 

0 PACKAGING AND PACKING: UNIT PACKAGES, INTERMEDIATE PACK¬ 
AGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE MARKED 
PER MIL-R-11 WITH THE MANUFACTURER'S NAME AND PART NUM¬ 
BER, AND THE NASA DRAWING NUMBER, DASH NUMBER AND RE¬ 
VISION LETTER. 


INSPECTION AND ACCEPTANCE: 

. ELECTRICAL REQUIREMENTS: 

' (1 ) RESISTANCE, TOL. = t 5%i PER TABLE I. 
b MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: THE UNITS SHALL BE SUPPLIED WITH NICKEL ALLOY 42 LEADS 

PER ND I0I54OS THE LEADS SHALL BE FREE OF FOREIGN 
MATERIAL IN THE AREA 1/16 IN. FROM THE DEVICE BODY 
TO WITHIN 1/8 IN. OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COMMON TO THE LEAD MA¬ 
TERIAL WHICH WOULD REDUCE WELDABILITY. LEAD MATERIAL 
SHALL BE SUITABLE FOR WELDING. A CERTIFICATE OF COM¬ 
PLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT 

(2) MARKING: EACH UNIT SHALL BE PERMANENTLY AND LEGIBLY 

COLOR CODED WITH RESISTANCE VALUE AND TOLERANCE PER 
MIL-R-11 PLUS AN ADDITIONAL WHITE COLOR BAND TO DE¬ 
NOTE A SPECIAL LEAD MATERIAL. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACK¬ 
AGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, DASH 
NUMBER AND REVISION LETTER TOGETHER WITH MANUFACTURER'S 
NAME OR SYMBOL. 


DESIGN REQUIREMENTS: 

A . PER MIL-R-11/6 AS MODIFIED BY THIS DRAWING. 
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C. 
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E. 
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E = VPR OR 350 


POWER RATING: 1/2 WATT AT ♦70°C. 

DERATING: LINEARLY TO ZERO AT 150°C. 

WORKING VOLTAGE, CONTINUOUS (DC OR RMS): 

VOLTS MAXIMUM 

DIELECTRIC STRENGTH (SEA LEVEL): 1000 VOLTS DC, MINIMUM. 
INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 
VOLTS DC. 

TWIST TEST AND SOLDERABILITY TEST PER MIL-R-11 NOT APPLICABLE. 
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REVISIONS 


NOTICE - WHEN 60VERNMENT DRAWINGS. SPECIFICATION*. OR OTHER DATA 
ARE USED FOR ART PURPOSE OTHER THAR IR CORRECTION WITH A DEFINITELY 
RELATED eOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
MENT THERERY INCURS NO RESPONSIRILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANIUR 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


DATE I APPROVAL 


— T TAKEN FROM 2318827 


REQUIREMENTS: 
1. GENERAL: 



A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS 

OF MIL-R-11/fc, TYPE RC32GF-J, WITH THE ADDITIONS, EX¬ 

CEPTIONS. AND SUBSTITUTIONS LISTED HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS . PRESCRIBED BY ND 1015404, CLASS 2. : '. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIRtMENTS OF 
ND 1002057. 

E. PACKAGING AND PACKING: UNIT PACKAGES, INTERMEDIATE 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE MARKED 
PER MIL-R-11 WITH THE MANUFACTURER’S NAME AND PART NUMBER, 

AND THE NASA DRAWING NUMBER, .0ASH NUMBER AND REVISION LETTER. 

F. MARKING: EACH UNIT SHALL BE COLOR CODED PER MIL-R-11 IN- • 
CLUDING A WHITE BAND TO DENOTE SPECIAL LEAD MATERIAL. 

ACCEPTANCE AND INSPECTION: 

A. RES I STANCE, TOL.* i 5%: PER TABLE I. 

B. MARKING: SEE PARAGRAPH I.F. 

C. LEAD DATA: 142 NICKEL ALLOY <42* N(.'58* FE). 

(1) * CERTIFICATE OF COMPLIANCE FOR THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 


0. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VOLTS OC, MINIMUM. 

£. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 
VOLTS DC. 

DESIGN: 

A. POWER RATING: 1/2 WATT AT >70 # C. 

(1) DERATING: LINEARLY TO ZERO AT 150*C. 

B. WORKING VOLTAGE, CONTINUOUS (DC OR RMS): 350 VOLTS 
MAXIMUM. 


SPECIAL CONDITIONING: 

A. BURN-IN: EACH UNIT SHALL BE BURNED-IN FOR 100 ♦ 10 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) POWER: 1/2 WATT, MINIMUM. 

(2) VOLTAGE: 350 VOLTS, MINIMUM. 

(3) AMBIENT TEMPERATURE: *70 ♦ 3*C. 

B. THE MANUFACTURER SHALL IDENTIFY EACH UNIT AND RECORD INITIAL AND 
FINAL (AFTER BURN-IN) RESISTANCE VALUES. UNITS WHICH FAIL TO 
MEET THE SPECIFIED RESISTANCE REQUIREMENTS BEFORE OR AFTER BURN-IN 
OR DRIFT FROM THE INITIAL VALUE BY MORE THAN 2* SHALL NOT BE 
SHIPPED. 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR 


DATE 

* 7^3 


-1.38 MIN- 
2 LEADS 



-pr- 

As 


-.0315 DIA 
.0295 
2 LEADS 


■COLOR 

CODE 


(WHITE BAND 
DESIGNATES SPECIAL 
LEAD MATERIAL) 


SHEET 1 SHEET 2 qty 

Revision status of sheets re< ? d 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


PART OR 
IDENTIFYING NO. 


NEXT ASSY 


USED ON 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 

INST 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON «<> _ 

FRACTIONS DECIMALS ANGLES DRAWN 

^ ± ± 

__ — _ CHECKED j 

DO NOT SCALE THIS DRAWING APPROVAL 

MATERIAL APPROVAL. 

SEE NOTES 

HEAT TREATMENT APP 

NONE nasaapp 

FINAL FINISH 


M I T 

INSTRUMENTATION LAB 


Camwriooc. Mam. 


. DATE lMuJ+\ 


NONE 


I NASA APPROVAL < 


| MIT approval! 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 


j’-i 7-6 JT 


HOUSTON. TEXAS 

RESISTOR, FIXED, 
COMPOSITION INSULATED 
SPECIFICATION CONTROL DRAWING 

| CODE IDENT NO. SIZE NASA DRAWING NO. 

C. 1010278 


Iscale NONE |wr 


I of 2 


3 


2 




















ljsL 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERESV INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
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_ REVISIONS 

DMCRIFTION 


DATE I APPROVAL 




REQUIREMENTS: 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

CONSTRUCTION: METAL CASE WITH POLYESTER INSULATING SLEEVE. 

LEAD DATA: SOLID UELDABLE FLEXIBLE NICKEL (GRADE A) PER 
ND 1015400. 

CAPACITANCE: CAPACITANCE MEASUREMENTS SHALL BE MADE BY MEANS 
OF A POLARIZED CAPACITANCE BRIDGE. THE MAXIMUM VOLTAGE 
APPLIED TO THE CAPACITORS DURING MEASUREMENT SHALL BE 2 VOLTS 
RMS AT 120 CYCLES PER SECOND AT 25*C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS, NO DC BIAS IS REQUIRED. 
MEASUREMENT ACCURACY OF THE BRIDGE SHALL BE WITHIN ♦ 2X. 

CAPACITANCE TOLERANCE: ♦ 10X t 25*C WHEN MEASURED AS SPECIFIED 
ABOVE. 

DISSIPATION FACTOR: 6% MAXIMUM • 25*C • 120 CPS. 

LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED WORKING 
VOLTAGE AT 25*C ♦ 5*C WITH AN APPLICATION OF A STEADY SOURCE 
OF POWER. SUCH AS A REGULATED POWER SUPPLY WITH A 1000 OHM 
RESISTANCE TO LIMIT THE CHARGING CURRENT CONNECTED IN SERIES 
WITH EACH CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING LEAKAGE 
CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE CURRENT FOR ANY 
CAPACITOR SHALL NOT EXCEED THAT DETERMINED FROM THE FORMULA: 

I * KCE WHERE I IS IN MICROAMPERES, C IS IN MICROFARADS, 

K IS A CONSTANT, AND E IS IN VOLTS. 

K « 0.04 AT 25* ♦ 5«C, 0.40 AT 85* i 3*C. AND 0.50 AT 
125* i 3*C. 

AT 25*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
1 UA. 

AT 85*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
5 UA FOR CAPACITORS WITH THE NOMINAL CAPACITANCE OF LESS 
THAN .07 UF OR 10 UA FOR CAPACITORS WITH A NOMINAL CAPA¬ 
CITANCE OF .07 UF OR GREATER. 

AT 125*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
8 UA FOR CAPACITORS WITH THE NOMINAL CAPACITANCE OF LESS 
THAN .07 UF OR 10 UA FOR CAPACITORS WITH A NOMINAL CAPA¬ 
CITANCE OF .07 UF OR GREATER. 

MARKING: UNITS SHALL BE PERMANENTLY « LEGIBLY MARKED WITH THE 
MANUFACTURERS NAME AND/OR SYMBOL, CAPACITANCE VALUE. 
TOLERANCE, VOLTAGE RATING, DATE CODE, LOT CODE, AND SERIAL 
NUMBER. EACH INTERNAL AND EXTERNAL CONTAINER SHALL ALSO 
CONTAIN THE NASA DR AW INI) AND DASH NUMBER PLUS THE REVISION 
LETTER. 

GROUP II (DESIGN REQUIREMENTS): 

DC WORKING VOLTAGE: SEE TABLE II. 

OPERATING AMBIENT TEMPERATURE RANGE: -80*C TO +85*C AT RATED 
VOLTAGE DERATED TO bb% OF RATED VOLTAGE AT 125*C. 


REVISED PER TDRR op<< 1*> '/-L'/’-ttai 


QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS OF ND 1015404, CLASS 2. 

QUALIFICATION: PARTS SHALL MEET THE QUALIFICATION REQUIREMENTS 
OF ND 1002044. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER) 

BURN-IN: TO BE SPECIFIED. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

CONSTRUCTION: METAL CASE WITH POLYESTER INSULATING SLEEVE. 

LEAO DATA: SOLID WELDABLE FLEXIBLE NICKEL (GRADE A) PER 
NO 1015400. 

CAPACITANCE: CAPACITANCE MEASUREMENTS SHALL BE MADE BY MEANS 
OF A POLARIZED CAPACITANCE BRIDGE. THE MAXIMUM VOLTAGE 
APPLIED TO THE CAPACITORS DURING MEASUREMENT SHALL BE 2 VOLTS 
RMS AT 120 CYCLES PER SECOND AT 25*C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS. NO DC BIAS IS REQUIRED. 
MEASUREMENT ACCURACY OF THE BRIDGE SHALL BE WITHIN t 2%. 

CAPACITANCE TOLERANCE: X 10% • 25*C WHEN MEASURED AS SPECIFIED 
ABOVE. 

DISSIPATION FACTOR: G% MAXIMUM • 25*C • 120 CPS. 

LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED WORKING 
VOLTAGE AT 25*C t 5*C WITH AN APPLICATION OF A STEADY SOURCE 
OF POWER. SUCH AS A REGULATED POWER SUPPLY WITH A 1000 OHM 
RESISTANCE TO LIMIT THE CHARGING CURRENT CONNECTED IN SERIES 
WITH EACH CAPACITOR UNDER TEST. RATEO WORKING VOLTAGE SHALL 
V BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING LEAKAGE 
\ CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE CURRENT FOR ANY 

' CAPACITOR SHALL NOT EXCEED THAT DETERMINED FROM THE FORMULA: 

I ■ KCE WHERE I IS IN MICROAMPERES. C IS IN MICROFARADS. 

K IS A CONSTANT, AND E IS IN VOLTS. 

K ■ 0.04 AT 25* 1 5 # C, 0.40 AT 85* t 3*C, AND 0.50 AT 
125* t 3*C. 

AT 25*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
1 UA. 

AT 85*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 

« 5 UA FOR CAPACITORS WITH THE NOMINAL CAPACITANCE OF LESS 

1 THAN .07 UF OR 10 UA FOR CAPACITORS WITH A NOMINAL CAPA¬ 
CITANCE OF .07 UF OR GREATER. 

AT 125*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
8 UA FOR CAPACITORS WITH THE NOMINAL CAPACITANCE OF LESS 
THAN .07 UF OR 10 UA FOR CAPACITORS WITH A NOMINAL CAPA¬ 
CITANCE OF .07 UF OR GREATER. 

MARKING: UNITS SHALL BE PERMANENTLY « LEGIBLY MARKED WITH THE 
MANUFACTURERS NAME AND/OR SYMBOL. CAPACITANCE VALUE, 
TOLERANCE, VOLTAGE RATING. DATE CODE. LOT CODE. AND SERIAL 
NUMBER. EACH INTERNAL AND EXTERNAL CONTAINER SHALL ALSO 
CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS THE REVISION 
LETTER. 

GROUP II (OESIGN REQUIREMENTS): 

DC WORKING VOLTAGE: SEE TABLE II. 

OPERATING AMBIENT TEMPERATURE RANGE: -80*C TO +85*C AT RATED 
VOLTAGE DERATED TO 66% OF RATED VOLTAGE AT 125*C. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002054 FOR THIS DRAWING. 
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REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

CONSTRUCTION: METAL CASE UITH POLYESTER INSULATING SLEEVE. 

LEAD DATA: SOLID WELDABLE FLEXIBLE NICKEL (GRADE A) PER 
ND 1015400. 

CAPACITANCE: CAPACITANCE MEASUREMENTS SHALL BE MADE BY MEANS 
OF A POLARIZED CAPACITANCE BRIOGE. THE MAXIMUM VOLTAGE 
APPLIED TO THE CAPACITORS DURING MEASUREMENT SHALL BE 2 VOLTS 
RMS AT 120 CYCLES PER SECOND AT 25*C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS, NO OC BIAS IS REQUIRED. 
MEASUREMENT ACCURACY OF THE BRIDGE SHALL BE WITHIN * 2%. 

CAPACITANCE TOLERANCE: 1 10% • 25«C WHEN MEASURED AS SPECIFIED 
ABOVE. 

DISSIPATION FACTOR: 6% MAXIMUM • 25*C • 120 CPS. 

LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED WORKING 
VOLTAGE AT 25*C ♦ 5*C WITH AN APPLICATION OF A STEADY SOURCE 
OF POWER, SUCH AS A REGULATED POWER SUPPLY WITH A 1000 OHM 
RESISTANCE TO LIMIT THE CHARGING CURRENT CONNECTED IN SERIES 
WITH EACH CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
V BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING LEAKAGE 
\ CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE CURRENT FOR ANY 

' CAPACITOR SHALL NOT EXCEED THAT DETERMINED FROM THE FORMULA: 

I * KCE WHERE I IS IN MICROAMPERES. C IS IN MICROFARADS, 

K IS A CONSTANT, AND E IS IN VOLTS. 

K « 0.04 AT 25* i 5*C, 0.40 AT 85* ♦ 3*C, AND 0.50 AT ' 

125* i 3*C. 

AT 25*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
1 UA. 

AT 85*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 

1 5 UA FOR CAPACITORS WITH THE NOMINAL CAPACITANCE OF LESS 

* THAN .07 UF OR 10 UA FOR CAPACITORS WITH A NOMINAL CAPA¬ 
CITANCE OF .07 UF OR GREATER. 

AT 125*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
8 UA FOR CAPACITORS WITH THE NOMINAL CAPACITANCE OF LESS 
THAN .07 UF OR 10 UA FOR CAPACITORS WITH A NOMINAL CAPA¬ 
CITANCE OF .07 UF OR GREATER. • 

MARKING: UNITS SHALL BE PERMANENTLY « LEGIBLY MARKED WITH THE 
MANUFACTURERS NAME AND/OR SYMBOL; CAPACITANCE VALUE, 
TOLERANCE, VOLTAGE RATING, DATE CODE, LOT CODE, AND SERIAL 
NUMBER. EACH INTERNAL AND EXTERNAL CONTAINER SHALL ALSO 
CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS THE REVISION 
LETTER. 

GROUP II (DESIGN REQUIREMENTS): 

DC WORKING VOLTAGE: SEE TABLE II. 

OPERATING AMBIENT TEMPERATURE RANGE: -80*C TO >85*0 AT RATED 
VOLTAGE DERATED TO 66% OF RATED VOLTAGE AT 125*C. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 





























































































j Wggggg 



CAPACITANCE 

(MFD) 


UVDC 


W 35 



6ZZ0I0I 


_ REVISIONS 

DESCRIPTION 


DATE I APPROVAL. 


REVISED PER TDRR oO*~**> 


m>»ja:»rrr 






IHS 


C REPLACED BY REV D WITH CHANCES k>«L/* 
PER TDRR OtttS K I 


FOR INFORMATION ONLY 

CUSS B RELEASE TDR No. OQ4V9 DATE 



REPLACED BY REV D WITH CHANGES. 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES mawN^ 
dt ___ db __ ^ — 

CHECKED 

DO NOT SCALE THIS DRAWING APPROVAL. 

MATERIAL APPROVAL 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Camnridm, Mam. 

CONTRACT 


i * 4 -r date »i 


HEAT TREATMENT 


NEXT ASSY USED ON 


APPLICATION 




NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


CAPACITOR, FIXED 

(Tantalum, sintered anode, non-polar, 

85* C, -10 % TOL, INSULATED) 

SPEC CONTROL DWG 


CODE IDENT NO. SIZE NASA DRAWING NO. 

C 00279 


SCALE - | WT - I SHEET 2 OF £ 




































































































































































































































































10 DRAWINGS. SPCCIFICATIOW- 

WOT TO SC REGAROCO •» IRPLICATION OR OTMIRWISf AS IN ART R AN»!■ 
LICENSING THl HOLDER OR AMT OTHER PERSON OR CORPORATION. OR CONVET- 
INC ANT RIGHTS OR PERMISSION TO NANUTACTURC. USE. OR SELL ANT 
PATENTEO INVENTION THAT NAT IN ANT WAT RE RELATED THERETO 



REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 
FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE, HANDLING OF LEADS IS TO BE HELD TO A 

MINIMUM. 

UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 
OF MIL-C-3965. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER TABLE I. 

LEAD DATA: NICKEL ALLOY PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT 

MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 
PER MIL-STD-130 WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL, NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER AND SERIAL NUMBER TO SIGNIFY COMPLETION OF 
BURN-IN. IF SPACE PERMITS, MANUFACTURER'S PART NUM¬ 
BER, CAPACITANCE VALUE, TOLERANCE AND VOLTAGE MAY 
ALSO BE MARKED ON PART. EXTERIOR SHIPPING CONTAINERS 
SHALL INCLUDE THE NASA DRAWING NUMBER, DASH NUMBER, 
AND REVISION LETTER. 



ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE 11. CAPACITANCE MEASUREMENTS 
SHALL BE MADE BY MEANS OF A POLARIZED CAPACITANCE 
BRIDGE. THE MAXIMUM VOLTAGE APPLIED TO THE CAPACI¬ 
TORS DURING MEASUREMENT SHALL BE 2 VOLTS RMS AT 
120 CYCLES PER SECOND AT 25°C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS, NO DC BIAS IS 
REQUIRED. MEASUREMENT ACCURACY OF THE BRIDGE SHALL 
BE WITHIN 13*. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARC USCO TOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DCHNITCiT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT ORLIGATION WHATSOEVER 
ANO THE TACT THAT THE GOVERNMENT MAT HAVE FORMULATED FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RCLATCO THERETO 


DISSIPATION FACTOR: 6* MAXIMUM • 25°C t 120 CPS. 

LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED 
WORKING VOLTAGE AT 25°C ± 5°C WITH AN APPLICATION 
OF A STEADY SOURCE OF POWER, SUCH AS A REGULATED 
POWER SUPPLY WITH A 1000 OHM RESISTANCE TO LIMIT 
THE CHARGING CURRENT CONNECTED IN SERIES WITH EACH 
CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING 
LEAKAGE CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE 
CURRENT FOR ANY CAPACITOR SHALL NOT EXCEED THAT 
DETERMINED FROM THE FORMULA: 

I = KCE WHERE I IS IN MICROAMPERES, C IS IN 
MICROFARADS, K IS A CONSTANT, AND E IS 
IN VOLTS. 

K = 0.04 AT 25® t 50C, 0.40 AT 85° t 30C, AND 
0.50 AT 1250 ± 3°C. 

AT 25°C: IN NO CASE NEED THE LEAKAGE CURRENT BE 
LESS THAN 1 UA. 


DESIGN REQUIREMENTS: 

OPERATING AMBIENT TEMPERATURE RANGE: -80°C TO *8500 AT 
RATED VOLTAGE DERATED TO 66* OF RATED VOLTAGE AT 125°C, 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 
MIN. AT THE RATED DC WORKING VOLTAGE AT A TEMPERATURE 
OF ♦85°C.-POLARITY TO BE REVERSED AT THE END OF 125 
HOURS. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 
DC LEAKAGE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS, OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN, SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: ♦ 10% OF INITIAL VALUE 

DISSIPATION FACTOR: INITIAL REQUIREMENTS - 

DC LEAKAGE: 125* MAX. OF INITIAL - 

REQUIREMENTS. - 
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MOT TO M RE CARDED RT IMPLICATION OE 
LICENSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR i 
INC ANY RICHTS OR PERMISSION TO MANUPACTURC. USE. OR SC 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN NO 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 

FOLLOWING: 

0) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

(2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

(3) BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE, HANDLIN6 OF LEADS IS TO BE HELD TO A 
MINIMUM. 

(4) UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 

OF MIL-C- 26655. 


6120101 


REVISIONS 


REPLACES REV C WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZl/f 
REVISED PER TDRR 09636 



GRAPHICAL SYMBOL 


TABLE I 

_ DIMENSIONS _ 

CASE I D (DIA) |L (LENGTH)ILEAD SIZE 
SIZE *.010 -.015 t .031 t .001 

J8_JJ1_ .625 .020 

_X_,207_ .955 .020 

_Y_ .314 _ 1.435 .025 

Z_.376 1.635 .025 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER TABLE I. 

(2) LEAD DATA: NICKEL ALLOY PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 

PER ND1002019 WITH THE MANUFACTURER’S NAME AND/OR 
SYMBOL, NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER AND SERIAL NUMBER TO SIGNIFY COMPLETION OF 
BURN-IN. IF SPACE PERMITS, MANUFACTURER'S PART NUM¬ 
BER, CAPACITANCE VALUE, TOLERANCE AND VOLTAGE MAY 
ALSO BE MARKED ON PART. EXTERIOR SHIPPING CONTAINERS 
SHALL INCLUDE THE NASA DRAWING NUMBER, DASH NUMBER, 
AND REVISION LETTER. 



.125 MAX 


INSULATING SLEEVE 


B. ELECTRICAL REQUIREMENTS: 

(i)CAPACITANCE: PER TABLE II. CAPACITANCE MEASUREMENTS 
SHALL BE MADE BY MEANS OF A POLARIZED CAPACITANCE 
BRIDGE. THE MAXIMUM VOLTAGE APPLIED TO THE CAPACI¬ 
TORS DURING MEASUREMENT SHALL BE 2 VOLTS RMS AT 
120 CYCLES PER SECOND AT 25°C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS, NO DC BIAS IS 
REQUIRED. MEASUREMENT ACCURACY OF THE BRIDGE SHALL 
BE WITHIN ±3*. 


LEAD DIA. (PER TABLE I) 


©REPLACES REV(C)with change 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES ,N 

TOLERANCES ON 

FRACTIONS DECIMALS ANGLES DRAWN 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 

Cambridge Mass NAS 9- 

497 


APPLICATION 



DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 

HEAT TREATMENT 

NONE 

FINAL FINISH 
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CHECKED ^ 
APPROVAL j 
APPROVAL 


I NASA APPROVAL, 


MIT APPROVAL V 


l OATE_ 


NOMENCLATURE OR FIN 

DESCRIPTION NG 

LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

CAPACITOR, FIXED 

(TANTALUM, SINTERED ANODE, NON-POLAR, 
85°C, ilO* TOL, INSULATED) 

SPECIFICATION CONTROL DRAWING 
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NOTICE — WMCN 60VCRNMCNT DIMWIN6S SRtCtFICATIONS OR OTHIR DATA 
AM UUO FOR ANT RURFOSC OTHfN THAN IN CONNECTION WITH A DEFINITELY 
RELATED COVERNMENT FROCURENENT OPERATION THE UNITED STATES GOVERN¬ 
MENT TMERERV INCURS NO RESRONSIRILITT NOR ANT OOLI6ATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANV WAV SURRLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO M REGARDED RT IMPLICATION OR OTHERWISE AS IN ANV MANNER 
LICENSING THE HOLDER OR ANV OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANV RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTEO INVENTION THAT MAY IN ANV WAV RE RELATEO THERETO 


3. 


(2) DISSIPATION FACTOR: 6% MAXIMUM t 25°C • 120 CPS. 

(3) LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED 

WORKING VOLTAGE AT 25°C i 5°C WITH AN APPLICATION 
OF A STEADY SOURCE OF POWER, SUCH AS A REGULATED 
POWER SUPPLY WITH A 1000 OHM RESISTANCE TO LIMIT 
THE CHARGING CURRENT CONNECTED IN SERIES WITH EACH 
CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING 
LEAKAGE CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE 
CURRENT FOR ANY CAPACITOR SHALL NOT EXCEED THAT 
DETERMINED FROM THE FORMULA: 

(a) I = KCE WHERE I IS IN MICROAMPERES, C IS IN 
MICROFARADS, K IS A CONSTANT, AND E IS 
IN VOLTS. 


(b) K = 0.04 AT 25«> t 50C, 0.40 AT 85° t 3°C, AND 

0.50 AT 1250 ± 3°C. 

(c) AT 25°C: IN NO CASE NEED THE LEAKAGE CURRENT BE 

LESS THAN 1 UA. 


(d) AT 85°C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 5uA FOR 

(e) AT L 125'cf L |N S N0 H CASE O NEE6 THE 1 LEAKAGE CUR L RENT 0 BE'LESS R THAN fl 8UA>0R VALUES LESS 

DESI6N REQUIREMENTS: ° R 10UA F ° R VALUES ° F '° ? UF ° R GREflTER - 

A. OPERATING AMBIENT TEMPERATURE RANGE: -80°C TO +85°C AT 

RATED VOLTAGE DERATED TO 66* OF RATED VOLTAGE AT 125°C. 


4. 


SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 
MIN. AT THE RATED DC WORKING VOLTAGE AT A TEMPERATURE 
OF ♦85°C.-POLARITY TO BE REVERSED AT THE END OF 125 
HOURS. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) DC LEAKAGE 

c - THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS, OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN, SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 


(a) CAPACITANCE: ♦ 10% OF INITIAL VALUE 

(b) DISSIPATION FACTOR: INITIAL REQUIREMENTS 

(c) DC LEAKAGE: 125% MAX. OF INITIAL 

REQUIREMENTS. 
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TABLE II (cont) 


TABLE II (cont) 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. *P«CIFICATIOB* OR OTHER OAT* 
ARE USED TOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERENT INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED FURNISHED OB 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION THAT MAT IN ANT WAT BE RELATED THERETO 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 

FOLLOWING: 

O) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHtKS AN1I PACKED StCuRtLY TO PREVENT CONTACT 
DURIN6 TRANSIT 

(2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURIN6 TRANSIT. 

(3) BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE, HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM 

(4) UNITS SHALL BE CAPABLE OF MEET I NO APPLICABLE REQUIREMENTS 

OF MIL-C- 2M>55. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER TABLE I. 

(2) LEAD DATA: NICKEL ALLOY PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 

Each shipment 

(3) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 

PER ND1002019 WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL, NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER AND SERIAL NUMBER TO SIGNIFY COMPLETION OF 
BURN-IN. IF SPACE PERMITS, MANUFACTURER'S PART NUM¬ 
BER, CAPACITANCE VALUE, TOLERANCE AND VOLTAGE MAY 
ALSO BE MARKED ON PART. EXTERIOR SHIPPING CONTAINERS 
SHALL INCLUDE THE NASA DRAWING NUMBER, DASH NUMBER, 
AND REVISION LETTER. 


B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE 11. CAPACITANCE MEASUREMENTS 
SHALL BE MADE BY MEANS OF A POLARIZED CAPACITANCE 
BRIDGE. THE MAXIMUM VOLTAGE APPLIED TO THE CAPACI¬ 
TORS DURING MEASUREMENT SHALL BE 2 VOLTS RMS AT 
120 CYCLES PER SECOND AT 25°C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS, NO DC BIAS IS 
REQUIRED. MEASUREMENT ACCURACY OF THE BRIDGE SHALL 
BE WITHIN ±3*. 
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NOTICE — WHIN 60VCRNMCNT DRAWINGS SPtCIFICATION* OR OT "**°*™ 

AM UStO FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A 

RELATED GOVERNMENT FROCURENENT OPERATION THE UNITED STATES «<>VERN- 

MENT THERERT INCURS NO RESPONSIBILITY NOR ANT 

AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED^ rURMISHEO. OR 

IM ANY WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO RE REGARDED RV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ART RIGHTS OR PERMISSION TO MANUFACTURE USE OR SELL ANV 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATEO THERETO 

(2) DISSIPATION FACTOR: 6% MAXIMUM • 25°C t 120 CPS. 

(3) LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED 

WORKING VOLTAGE AT 250C t 5°C WITH AN APPLICATION 
OF A STEADY SOURCE OF POWER, SUCH AS A REGULATED 
POWER SUPPLY WITH A 1000 OHM RESISTANCE TO LIMIT 
THE CHARGING CURRENT CONNECTED IN SERIES WITH EACH 
CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING 
LEAKAGE CURRENT MEASUREMENTS. S?* GE 

CURRENT FOR ANY CAPACITOR SHALL NOT EXCEED THAT 

DETERMINED FROM THE FORMULA: 

(a) | = KCE WHERE IIS IN MICROAMPERES, C IS IN 

MICROFARADS, K IS A CONSTANT, AND E IS 
IN VOLTS. 

(b) K = 0.04 AT 25® i 5°C, 0.40 AT 85° t 3°C, AND 

0.50 AT 125° t 3°C. 

(c) AT 25°C: IN NO CASE NEED THE LEAKAGE CURRENT BE 

LESS THAN 1 UA. 

(d) AT 85®C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 5uA FOR 
VALUES OF LESS THAN .07UF. OR 10UA FOR VALUES OF.OAJFOR GREATER. 

(e) AT 125®C: IN NO CASE NEE6 THE LEAKAGE CURRENT BE LESS THAN 8UA FOR VALUES LESS 
THAN .07UF, OR 10UA FOR VALUES OF .07 UF OR GREATER. 

3. DESIGN REQUIREMENTS: _ _ 

A OPERATING AMBIENT TEMPERATURE RANGE: -80°C TO *85°C AT 

RATED VOLTAGE DERATED TO 66% OF RATED VOLTAGE AT 125°C. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 

MIN. AT THE RATED DC WORKING VOLTAGE AT A TEMPERATURE 
OF ♦85°C.-POLARITY TO BE REVERSED AT THE END OF 125 
HOURS 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) DC LEAKAGE 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS, OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN, SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ♦ 10% OF INITIAL VALUE 

(b) DISSIPATION FACTOR: INITIAL REQUIREMENTS - 

(c) DC LEAKAGE: 125% MAX. OF INITIAL - 

REQUIREMENTS. - 
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NOTICE — WHIN 60VERNNENT DRAWINGS SPECIFICATIONS OR OJy/^Pfy* 
ARE USED FOR ARY PURPOSE OTHER THAR IR CORRECTION WITH A DEFINITELY 
RELATED 60VERNWENT PWOCURENENT OPERATION THE UNITED STATES GOVERN- 
NENT THERERY INCURS NO RESPONSIRILITY NOR ANY *"*1*®***?^ 

ANO THE FACT THAT THE GOVERNNENT NAY HAVE ^<>**“^£1^ 'UINNI IHIED iOR 
IN ANY WAV SUPPIIEO THE SAID DRAWINGS. SPECIFICATIONS ®™‘" '* 

NOT TO M REGAROEO RY INPLICATION OR OTHERWISE AS IN ANY WANNER 
LICENSING*THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IN6 ANY RIGHTS OR PERNISSION TO NANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT NAY IN ANY WAV M RSLATEO THERETO 


REQUIREMENTS: 


1 . 


GENERAL: 

A INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

0. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 
FOLLOWING? 

O) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

(2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

. DURING TRANSIT. 

(3) BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE, HANDLIN6 OF LEADS IS TO BE HELD TO A 
MINIMUM 

(4) UNITS SHALL BE CAPABLE OF HEETING APPLICABLE REQUIREMENTS 

OF MIL-C- 2G655. 


2 . 


INSPECTION AND ACCEPTANCE: 
A. MECHANICAL REQUIREMENTS: 


(D 

( 2 ) 


(3) 


DIMENSIONS PER TABLE I. 

LEAD DATA: NICKEL ALLOY PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 
PER ND1002019 WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL, NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER AND SERIAL NUMBER TO SIGNIFY COMPLETION OF 
BURN-IN. IF SPACE PERMITS, MANUFACTURER'S PART NUM¬ 
BER, CAPACITANCE VALUE, TOLERANCE AND VOLTAGE MAY 
ALSO BE MARKED ON PART. EXTERIOR SHIPPING CONTAINERS 
SHALL INCLUDE THE NASA DRAWING NUMBER, DASH NUMBER, 
AND REVISION LETTER. 


B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE''. CAPACITANCE MEASUREMENTS 
SHALL BE MADE BY ME' OF A POLARIZED CAPACITANCE 
BRIDGE. THE MAXIMUM VOLTAGE APPLIED TO THE CAPACI¬ 
TORS DURING MEASUREMENT SHALL BE 2 VOLTS RMS AT 
120 CYCLES PER SECOND AT 25°C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS, NO DC BIAS IS 
REQUIRED. MEASUREMENT ACCURACY OF THE BRIDGE SHALL 
BE WITHIN ±3*. 
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MOTICE — WHEN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER DATA 
AM USCO FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
•ELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RE5PONSIRILITY NOR ANY OOLIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGAROED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE USE OR SELL ANT 
PATENTEO INVENTION THAT MAY IN ANY WAY RE RELATEO THERETO 


( 2 ) 

(3) 


DISSIPATION FACTOR: 6% MAXIMUM • 25°C • 120 CPS. 

LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED 
WORKING VOLTAGE AT 25°C ♦ 5°C WITH AN APPLICATION 
OF A STEADY SOURCE OF POWER, SUCH AS A REGULATED 
POWER SUPPLY WITH A 1000 OHM RESISTANCE TO LIMIT 
THE CHAR6ING CURRENT CONNECTED IN SERIES WITH EACH 
CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING 
LEAKAGE CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE 
CURRENT FOR ANY CAPACITOR SHALL NOT EXCEED THAT 
DETERMINED FROM THE FORMULA: 

(a) | s KCE WHERE I IS IN MICROAMPERES, C IS IN 

MICROFARADS, K IS A CONSTANT, AND E IS 
IN VOLTS. 

K = 0.04 AT 25° i 5t>C, 0.40 AT 85° t 3°C, AND 
0.50 AT 1250 ± 3°C. 

AT 25°C: IN NO CASE NEED THE LEAKAGE CURRENT BE 
LESS THAN 1 UA. 


(b) 


(c) 


(d) 

(e) 


AT 85°C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 5uA FOR 
VALUES OF LESS THAN .07UF, OR 10UA FOR VALUES 0F.O7UF0R GREATER. 

AT 125°C: IN NO CASE NEE6 THE LEAKAGE CURRENT BE LESS THAN 8UA FOR VALUES LESS 
THAN .07UF, OR 10UA FOR VALUES OF .07 UF OR GREATER. 

DESIGN REQUIREMENTS: 

A. OPERATING AMBIENT TEMPERATURE RANGE: -80°C TO *8500 AT 

RATED VOLTAGE DERATED TO 66% OF RATED VOLTAGE AT 125°C. 


B. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 
MIN. AT THE RATED DC WORKING VOLTAGE AT A TEMPERATURE 
OF ♦85°C.-POLARITY TO BE REVERSED AT THE END OF 125 
HOURS 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) DC LEAKAGE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS, OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN, SHALL NOT BE ACCEPTABLE. 


( 1 ) 


PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ♦ 10% OF INITIAL VALUE 

(b) DISSIPATION FACTOR: INITIAL REQUIREMENTS 

(c) DC LEAKAGE: 125% MAX. OF INITIAL 

REQUIREMENTS. 
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NOTICE - WHIN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER DATA 
ARC USCO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIRILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OR 
IN ANY WAY SUPPLIEO THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGAROED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTEO INVENTION THAT MAY IN ANY WAV RE RELATCO THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 

FOLLOWING: 

(D EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

(2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

(3) BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE, HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

(4) UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 

OF MIL-C- 26655. 


CASE 
SIZE h 

W 

X 

Y 

Z 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER TABLE I. 

(2) LEAD DATA: NICKEL ALLOY PER NO 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 

PER N01002019 WITH THE MANUFACTURER'S NAME AND/OR 

SYMBOL, NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER AND SERIAL NUMBER TO SIGNIFY COMPLETION OF 
BURN-IN. IF SPACE PERMITS, MANUFACTURER'S PART NUM¬ 
BER, CAPACITANCE VALUE, TOLERANCE AND VOLTAGE MAY 
ALSO BE MARKED ON PART. EXTERIOR SHIPPING CONTAINERS 
SHALL INCLUDE THE NASA DRAWING NUMBER, DASH NUMBER, 
AND REVISION LETTER. 


B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE II. CAPACITANCE MEASUREMENTS 
SHALL BE MADE BY MEANS OF A POLARIZED CAPACITANCE 
BRIDGE. THE MAXIMUM VOLTAGE APPLIED TO THE CAPACI¬ 
TORS DURING MEASUREMENT SHALL BE 2 VOLTS RMS AT 
120 CYCLES PER SECOND AT 25°C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS, NO DC BIAS IS 
REQUIRED. MEASUREMENT ACCURACY OF THE BRIDGE SHALL 
BE WITHIN t3%. 


APPLICATION 


i*.: 

U 













4 


3 


2 


NOTICE — WHEN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESPONSISILITT NOR ANT OALIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED FURNISHED OS 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO AE REGARDEO AT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. ON CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAV AE RELATEO THERETO 


61Z0I0I 


(2) DISSIPATION FACTOR: 6% MAXIMUM • 25°C • 120 CPS. 

(3) LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED 

WORKING VOLTAGE AT 25°C i 5°C WITH AN APPLICATION 
OF A STEADY SOURCE OF POWER, SUCH AS A REGULATED 
POWER SUPPLY WITH A 1000 OHM RESISTANCE TO LIMIT 
THE CHARGING CURRENT CONNECTED IN SERIES WITH EACH 
CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING 
LEAKAGE CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE 
CURRENT FOR ANY CAPACITOR SHALL NOT EXCEED THAT 
DETERMINED FROM THE FORMULA: 

(a) | = KCE WHERE I IS IN MICROAMPERES, C IS IN 

MICROFARADS, K IS A CONSTANT, AND E IS 
IN VOLTS. 

(b) K = 0.04 AT 25° i 5°C, 0.40 AT 85° i 3°C, AND 

0.50 AT 125° t 3°C. 

(c) AT 25°C: IN NO CASE NEED THE LEAKAGE CURRENT BE 

LESS THAN 1 UA. 

(d) AT 85°C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 5uA FOR 
VALUES OF LESS THAN .07UF, OR 10UA FOR VALUES OF.07UFOR GREATER. 

(e) AT 125°C: IN NO CASE NEE6 THE LEAKAGE CURRENT BE LESS THAN 8UA FOR VALUES LESS 
THAN .07UF, OR 10UA FOR VALUES OF .07 UF OR GREATER. 

3. DESIGN REQUIREMENTS: 

A. OPERATING AMBIENT TEMPERATURE RANGE: -80°C TO +85°C AT 

RATED VOLTAGE DERATED TO 66% OF RATED VOLTAGE AT 125°C. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 

MIN. AT THE RATED DC WORKING VOLTAGE AT A TEMPERATURE 
OF ♦85°C.-POLARITY TO BE REVERSED AT THE END OF 125 
HOURS. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) DC LEAKAGE 

C- THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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©REPLACES REV(C)WITH change 


. UNITS FAILING 

TO MEET INITIAL DRAWING REQUIREMENTS, OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN, SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ♦ 10% OF INITIAL VALUE 

(b) DISSIPATION FACTOR: INITIAL REQUIREMENTS - 

(c) DC LEAKAGE: 125% MAX. OF INITIAL - 
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NOTICE — WHIN GOVCMNMENT DRAWINGS. SPECIEICATIONS OR OTHER DATA 

ARC USED TOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RCLATCO GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OR 

IN ANY WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN NO 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 

FOLLOWING: 

(D EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

(2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

(3) BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE, HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

(4) UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 

OF HIL-C- 26655. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 


CASE 

SIZE 


( 1 ) 

( 2 ) 


(3) 


DIMENSIONS PER TABLE I. 

LEAD DATA: NICKEL ALLOY PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 
PER NDl002019 WITH THE MANUFACTURER’S NAME AND/OR 
SYMBOL, NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER AND SERIAL NUMBER TO SIGNIFY COMPLETION OF 
BURN-IN. IF SPACE PERMITS, MANUFACTURER’S PART NUM¬ 
BER, CAPACITANCE VALUE, TOLERANCE AND VOLTAGE MAY 
ALSO BE MARKED ON PART. EXTERIOR SHIPPING CONTAINERS 
SHALL INCLUDE THE NASA DRAWING NUMBER, DASH NUMBER, 
AND REVISION LETTER. 


B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE II. CAPACITANCE MEASUREMENTS 
SHALL BE MADE BY MEANS OF A POUR I ZED CAPACITANCE 
BRIDGE. THE MAXIMUM VOLTAGE APPLIED TO THE CAPACI¬ 
TORS DURING MEASUREMENT SHALL BE 2 VOLTS RMS AT 
120 CYCLES PER SECOND AT 25°C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS, NO DC BIAS IS 
REQUIRED. MEASUREMENT ACCURACY OF THE BRIDGE SHALL 
BE WITHIN 13%. 
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(2) DISSIPATION FACTOR: 6 % MAXIMUM • 25°C • 120 CPS. 

( 3 ) LEAKAGE CURRENT: MEASUREMENTS SHALL BE MADE AT RATED 

WORKING VOLTAGE AT 25°C i 5°C WITH AN APPLICATION 
OF A STEADY SOURCE OF POWER, SUCH AS A REGULATED 
POWER SUPPLY WITH A 1000 OHM RESISTANCE TO LIMIT 
THE CHARGING CURRENT CONNECTED IN SERIES WITH EACH 
CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING 
LEAKAGE CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE 
CURRENT FOR ANY CAPACITOR SHALL NOT EXCEED THAT 
DETERMINED FROM THE FORMULA: 

(a) | = KCE WHERE I IS IN MICROAMPERES, C IS IN 

MICROFARADS, K IS A CONSTANT, AND E IS 
IN VOLTS. 

(b) K - 0.04 AT 250 i 5°C, 0.40 AT 85° t 3°C, AND 

0.50 AT 125° ♦ 30 c. 

(c) AT 25°C: IN NO CASE NEED THE LEAKAGE CURRENT BE 

LESS THAN 1 UA. 

(d) AT 85°C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 5uA FOR 
VALUES OF LESS THAN .07UF, OR 10UA FOR VALUES OF.07UFOR GREATER. 

(e) AT 125°C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 8UA FOR VALUES LESS 
THAN .07UF, OR 10UA FOR VALUES OF .07 UF OR GREATER. 

3. DESIGN REQUIREMENTS: 

A. OPERATING AMBIENT TEMPERATURE RANGE: -80°C TO +85°C AT 

RATED VOLTAGE DERATED TO 66 % OF RATED VOLTAGE AT 125°C. 

a. SPECIAL CONDITIONING BY SUPPLIER: 

A. PRIOR TO BURN-IN PARTS SHALL BE SUBJECTED TO TEMPERATURE SHOCK AND VIBRATION PER ND1002044. ELECTRICAL 
MEASURBENTS NEED NOT BE MADE FOR THESE ENVIROfWENTS. 

B. BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 

MIN. AT THE RATED DC WORKING VOLTAGE AT A TEMPERATURE 
OF ♦85°C.-POLARITY TO BE REVERCED AT THE END OF 125 
HOURS. 

C-. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

( 1 ) CAPACITANCE 

( 2 ) DISSIPATION FACTOR 

( 3 ) DC LEAKAGE 

D~ THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. 


. UNITS FAILING 

TO MEET INITIAL DRAWING REQUIREMENTS, OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN, SHALL NOT BE ACCEPTABLE. 

( 1 ) PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ♦ 10% OF INITIAL VALUE 

(b) DISSIPATION FACTOR: INITIAL REQUIREMENTS - 

(c) DC LEAKAGE: 125% MAX. OF INITIAL - 

REQUIREMENTS. _ 
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REQUIREMENTS: 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

CONSTRUCTION: METAL CASE WITH POLYESTER INSULATING SLEEVE. 

LEAD DATA: SOLID WELDABLE FLEXIBLE NICKEL (GRADE A) PER 
ND 1015400. 

CAPACITANCE: CAPACITANCE MEASUREMENTS SHALL BE MADE BY MEANS 
OF A POLARIZED CAPACITANCE BRIDGE. THE MAXIMUM VOLTAGE 
APPLIED TO THE CAPACITORS DURING MEASUREMENT SHALL BE 2 VOLTS 
RMS AT 120 CYCLES PER SECOND AT 25*C. IF THE AC VOLTAGE 
APPLIED IS LESS THAN 1/2 VOLT RMS. NO DC BIAS IS REQUIRED. 
MEASUREMENT ACCURACY OF THE BRIDGE SHALL BE WITHIN t 2*. 

CAPACITANCE TOLERANCE: ♦ 10* • 25 # C WHEN MEASURED AS SPECIFIED 
ABOVE. 

DISSIPATION FACTOR: b* MAXIMUM • 25*C • 120 CPS. 

LEAKAGE CURRENT: MEASUREMENTS SHALL BE HADE AT RATED WORKING 
VOLTAGE AT 25*C t 5*C WITH AN APPLICATION OF A STEADY SOURCE 
OF POWER. SUCH AS A REGULATED POWER SUPPLY WITH A 1000 OHM 
RESISTANCE TO LIMIT THE CHARGING CURRENT CONNECTED IN SERIES 
WITH EACH CAPACITOR UNDER TEST. RATED WORKING VOLTAGE SHALL 
BE APPLIED TO CAPACITORS FOR 5 MINUTES BEFORE MAKING LEAKAGE 
CURRENT MEASUREMENTS. THE MAXIMUM LEAKAGE CURRENT FOR ANY 
CAPACITOR SHALL NOT EXCEED THAT DETERMINED FROM THE FORMULA: 

I « KCE WHERE I IS IN MICROAMPERES. C IS IN MICROFARADS. 

K IS A CONSTANT. AND E IS IN VOLTS. 

K ■ 0.04 AT 25* i 5*C, 0.40 AT 85* i 3*C, AND 0.50 AT 
125* 1 3*C. 

AT 25*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
1 UA. 

AT 85*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
5 UA FOR CAPACITORS WITH THE NOMINAL CAPACITANCE OF LESS 
THAN .07 UF OR 10 UA FOR CAPACITORS WITH A NOMINAL CAPA¬ 
CITANCE OF .07 UF OR GREATER. 

AT 125*C: IN NO CASE NEED THE LEAKAGE CURRENT BE LESS THAN 
8 UA FOR CAPACITORS WITH THE NOMINAL CAPACITANCE OF LESS 
THAN .07 UF OR 10 UA FOR CAPACITORS WITH A NOMINAL CAPA¬ 
CITANCE OF .07 UF OR GREATER. 

MARKING: UNITS SHALL BE PERMANENTLY A LEGIBLY MARKED WITH THE 
MANUFACTURERS NAME AND/OR SYMBOL. CAPACITANCE VALUE. 
TOLERANCE. VOLTAGE RATING. DATE CODE, LOT CODE. AND SERIAL 
NUMBER. EACH INTERNAL AND EXTERNAL CONTAINER SHALL ALSO 
CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS THE REVISION 
LETTER. 

GROUP II (DESIGN REQUIREMENTS): 

DC WORKING VOLTAGE: SEE TABLE II. 

OPERATING AMBIENT TEMPERATURE RANGE: -80*C TO +85*C AT RATED 
VOLTAGE DERATED TO bbX OF RATED VOLTAGE AT 125*C. 



PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


_ KEVUION* 

OCaCRIFTION 


DATE | APPROVAL 


QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS OF ND 1015404. CLASS 2. 

QUALIFICATION: PARTS SHALL MEET THE QUALIFICATION REQUIREMENTS 
OF ND 1002044. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER) 

BURN-IN: TO BE SPECIFIED. 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. CLASS B RELEASE TDR No. Q& 4*9*? DATE 
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LEAD SIZE 

SIZE 

♦ .010 -.015 

1.031 

1.001 

U 

.161 

.625 

.020 

X 

.207 

.955 

.020 

Y 

.314 

1.435 

.025 

Z 

.376 

1.635 

.025 


SHEET 1 SHEET 2 

REVISION STATUS OF SHEETS 


PART OR 
IDENTIFYING NO. 


UNLESS OTHERWISE SPECIFIED M 1 T __ 

in 1U rucc INSTRUMENTATION LAB 

DIMENSIONS ARE IN INCHES cammiooi, Mam. 

TOLERANCES ON — - comt mact 

FRACTIONS DECIMALS ANGLES drawn TC WtuMLwt DATE IQF'EB&S 

* ± * ^ ^ 

DO NOT SCALE THIS DRAWING appptwai ^2/1^ 

MATERIAL 7 


CHECKEDJ 
APPROVAL, 
APPROVAL. 


NEXT ASSY I U 
APPLICATION 


I HEAT TREATMENT 


I FINAL FINISH 


I NASA APPROVAL. 


MIT APPROVAI 




NOMENCLATURE OR FIN 

DESCRIPTION NO 

LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

CAPACITOR. FIXED 

(TANTALUM, SINTERED ANODE, NON-POLAR, 

85* C, - 10% TOL, INSULATED) 

_ SPEC CONTROL DWG _ 

CODE IDENT NO. I SIZE NASA DRAWING NO. 

_ C11010279 

SCALE - WT I SHEET | Of 2 


































2 


6ZZ0I0I 


CAPACITANCE 

(MFD) 



FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. 00 499 DATE 


PART OR 
IDENTIFYING NO. 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES! DRAW N 
* - * - *- 1 _ 

DO NOT SCALE THIS DRAWING 


MATERIAL 


HEAT TREATMENT 



i < 40 *» ki 


DATE 

» s/t/jj 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


CAPACITOR, FIXED 
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NOTICK — WHIM 80VCRNHKNT ORAWINM. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED COVERNNENT PROCURENENT OPERATION. THE UNITED STATES GOVERN- 
RENT THERERT INCURS NO RESPONSISILITV NOR ANT ORLICATION WHATSOEVER; 
AND THE FACT THAT THE COVERNNENT NAT HAVE FORNULATED. FURNISHED. OR 
IN ANT WAT SUPPLICO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT INDICATION OR OTHERWISE AS IN ANT NANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERNISSION TO NANUFACTURE. USE. ON SELL ANT 
PATENTEO INVENTION THAT NAT IN ANT WAY RE RELATED THERETO. 


V 08Z0I0I 


REVISIONS 


DATE APPROVAL 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER) 

LEAD DATA: 

MATERIAL - IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT jSHALL ACCOMPANY 
EACH SHIPMENT. 


THE DATA PRESENTED FOR AND IDENTIFIED WITH EACH INDIVIDUAL DIODE 
SHALL BE THE INITIAL READING, THE FINAL READING. AND PERCENT 
CHANGE BETWEEN INITIAL AND FINAL READINGS REFERRED TO THE 
INITIAL READING. TEST DATA SUBMITTED SHALL IDENTIFY DIODES 
WHICH FAIL TO CONFORM. HISTOGRAMS SHALL BE CONSTRUCTED TO 
SHOW FREQUENCY DISTRIBUTIONS FOR BOTH INITIAL READINGS AND 
PERCENT CHANGE FOR EACH CHARACTERISTIC. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 


ORIGINATED 

SEE PROCUREMENT NOTE 


REVISED PER TDRR 


oofo 


ELECTRICAL CHARACTERISTICS: PER TABLE II. 

FORWARD VOLTAGE (V F ) 

BREAKDOWN VOLTAGE (By) 

REVERSE LEAKAGE CURRENT (I R ) 

ZENER IMPEDANCE (Z ZT ) 

MARKING: EACH PART SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURERS NAME AND/OR SYMBOL, TYPE DESIGNATION, DATE AND LOT 
CODE, AND SERIAL NUMBER, IM ACCORDANCE WTH MULiSID-130. 

GROUP II (DESIGN REQUIREMENTS) 

ELECTRICAL: ABSOLUTE MAXIMUM RATINGS PER TABLE I AND CHARACTERISTICS 
PER TABLE II. 

QUAlitFtCAtlOM .REQUIREMENTS: UNITS .SHALL NEET THC QUALIFICATION 
REQUIREMENTS OF ND1002054.. 

STORAGE TEMPERATURE (JUNCTION AND AMBIENT): -65*C TO ♦175*C. 

POWER DISSIPATION, MAXIMUM: 250 MILLIWATTS AT *25*C DERATED 1.67 MW/»C 
TO ZERO AT +175°C. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE REQUIREMENTS OF 
ND 1015404, CLASS I. 

PACKAGING .AND MUUNOi UNIT-PACKAGING AND ,PACKING SHALL BE IN ACCORDANCE 
WITH MM.tP-*VT49I LEVEL A,IN,BOJM INSTANCES. 

<t) NARKING.OF UNIT PACKAGES AND-EXTERIOR SNIPPING 'CONTAINERS SHALL BE IN 

ACCORDANCE WITH MILrP-19491-AND-SHALL INCLUDE THE1NASA .DRAWING AND 
REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER) 

BURN-IN: EVERY DIODE SHALL BE OPERATED FOR 240 HOURS UNDER THE FOLLOWIN' 5 
CONDITIONS: 

1. AMBIENT TEMPERATURE: ♦100 , C 

2. POWER DISSIPATION: 125 MILLIWATTS 

PARAMETRIC CHANGES: PARAMETRIC CHANGES FROM INITIAL V&LUE 

BREAKDOWN VOLTAGE: ♦ 1.0* 

ZENER IMPEDANCE: ♦ 5* 

DIODES FAILING TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE SHIPPED 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN 


_ TABLE I 

ABSOLUTE MAXIMUM RATINGS AT T fl = +25°C 

BREAKDOWN I POWER ’ JUNCTION AND DERATING 
VOLTAGE DISSIPATION STORAGE ABOVE 

BV P T TEMP RANGE ♦25 , C 

2.52 Vpc 250 MW ~-fe5 0 C TO ♦175°c| 1 .67MW/«C 
TABLE II 


ZENER 
CURRENT 
IR ‘ 
80 MA 


ELECTRICAL CHARACTERISTICS AT T fl = +25 # C(UNLESS SPECIFIED) 

--1-!-!— ... SPECIFICATION LlMH 

PARAMETER CONDITIONS SYMBOL min I MAX I UNITS 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. DATE 


1, 


FORWARD VOLTAGE 
REVERSE CURRENT 
REVERSE CURRENT 
BREAKDOWN VOLTAGE 
ZENER IMPEDANCE 
ZENER CURRENT 
REVERSE CURRENf 

(PEM) _ 

VOLTAGE-TEMP 

CHARACTERISTIC 


I F = 10CMA 
Vr = 1.0VDC 
V B = 1.0VDC; 
I 7 T = 10MA 
Ik = 10MA ♦ i 
BV = .2.40VDC 


I K = 10 MA 


< 1.4Ma 



1.10 MIN 



270 MAX- 


IJOMIN 


il04 MAX 


FORWARD VOLTAGE (V F ) 

BREAKDOWN VOLTAGE (BV) 

REVERSE LEAKAGE CURRENT (Ir) 

ZENER IMPEDANCE (Z ZT ) 
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ON NO 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER) 

LEAD DATA: 

MATERIAL - IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENTjSHALL .ACCOMPANY 
EACH .SHIPMENT. 


THE DATA PRESENTED FOR AND IDENTIFIED WITH EACH INDIVIDUAL DIODE 
SHALL BE THE INITIAL READING, THE FINAL READING, AND PERCENT 
CHANGE BETWEEN INITIAL AND FINAL READINGS REFERRED TO THE 
INITIAL READING. TEST DATA SUBMITTED SHALL IDENTIFY DIODES 
WHICH FAIL TO CONFORM. HISTOGRAMS SHALL BE CONSTRUCTED TO 
SHOW FREQUENCY DISTRIBUTIONS FOR BOTH INITIAL READINGS AND 
PERCENT CHANGE FOR EACH CHARACTERISTIC. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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_ REVISIONS 

_ DESCRIPTION _ 

ORIGINATED 

SEE PROCUREMENT NOTE 


REVISED PER TDRR 


ODfo 


REPLACED.BY. REV.C WITH CHANGES 
■ PER.TDRR g/777_ 



ELECTRICAL CHARACTERISTICS: PER TABLE II. 

FORWARD VOLTAGE (V F ) 

BREAKDOWN VOLTAGE (B v ) 

REVERSE LEAKAGE CURRENT (I R ) 

ZENER IMPEDANCE (Z ZT ) 

MARKING: EACH PART SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURERS NAME AND/OR SYMBOL, TYPE DESIGNATION, DATE AND LOT 
CODE, AND SERIAL NUMBER, IN ACCORDANCE iWTH MHL-iSIO-1 30. 

GROUP II (DESIGN REQUIREMENTS) 

ELECTRICAL: ABSOLUTE MAXIMUM RATINGS PER TABLE I AND CHARACTERISTICS 
PER TABLE II. 

QUALIFICATION -REQUIREMENTS: UMTS SHAUL.NE8T THE QUAHMCAIION 
REQUIREMENTS OF N010020S4.- 

STORAGE TEMPERATURE (JUNCTION AND AMBIENT): -65*C TO *175*0. 

POWER DISSIPATION. MAXIMUM: 250 MILLIWATTS AT +25*C DERATED 1.67 MW/*C 
TO ZERO AT *175*C. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE REQUIREMENTS OF 
ND 1015404, CLASS I. 

PACKAGING.ANO MAMNB: UNtT--PACKAGING AND.RACKING SHALL IE IN ACCORDANCE 
WITH NM.TP*m*t LEVEL A-itN BOTM INSTANCES. 

<|) MARKING.OF UNIT PACKAGES«AN».EXTERIOR SHIPPING-CONTAINERS SHALL BE ,IN 
ACCORDANCE WITH MIL*P-H4V1 .AM ..SHALL kttOLUDE THE NASA .DRAWING -AND 
REVISION LETTER. J 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER) 

BURN-IN: EVERY DIODE SHALL BE OPERATED FOR 240 HOURS UNDER THE FOLLOWING 
CONDITIONS: 

1. AMBIENT TEMPERATURE: +100*C 

2. POWER DISSIPATION: 125 MILLIWATTS 

PARAMETRIC CHANGES: PARAMETRIC CHANGES FROM INITIAL VALUE 

BREAKDOWN VOLTAGE: i 1.0X 
ZENER IMPEDANCE: i 5% 

DIODES FAILING TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE SHIPPED 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN 
FORWARD VOLTAGE (Vp) 

BREAKDOWN VOLTAGE (BV) 

REVERSE LEAKAGE CURRENT (I R ) 

ZENER IMPEDANCE (Z ZT ) 

PROCURE ONLY FROM APPROVED SOURCES ItlSTED 
ON NO 1002034 ;FOR THIS DRAWING. 


_ TABLE I _ 

_ ABSOLUTE MAXIMUM RATINGS AT T fl = +25*C 

BREAKDOWN I POWER JUNCTION AND DERATING 
VOLTAGE DISSIPATION STORAGE ABOVE 

BV P T TEMP RANGE +25*C 

2.52 V DC 250 MW -65»C TO +175°C T.67MW/* 


ZENER 

CURRENT 

IR 


| 2.52 V DC | 250 MW [-65»C TO *175°C|1.67MW/»C| 80 MA 

TABLE II 

ELECTRICAL CHARACTERISTICS AT Ta = +25*C(UNLESS SPECIFIED) 


PARAMETER i 
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NOTICK — WHIM SOVINMMCNT ORA WINKS. SPCCtFICATIORS. OR OTWCR OATA 
ARC USCO FOR ANT PURPOSI OTHCR THAN IN CONNCCTION WITH A DCFIMITCLV 
RCLATCD GOVCRNNCNT PROCUACNINT OPERATION THC UNITED STATES 60VCRN- 
MBNT THERIOT INCURS NO RESPONSIRILITT NOR ANT ORl I6ATION WHATSOEVER 
ANO THC FACT THAT THE SOVCRNNCNT NAT HAVE FORMULATED FURNISHCO OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DC REGARDED ST IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHCR PERSON OR CORPORATION. OR CONVCV. 
IM« ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR MLL AMV 
PATENTED INVENTION THAT MAX IN ART WAT DC RELATED THERETO. 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE REQUIRE¬ 
MENTS OF NO 1015404, CUSS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH NO 1002129. 

QUALIFICATION REQUIREMENTS: UNITS SHALL BE CAPABLE OF 
MEETING ALL QUALIFICATION REQUIREMENTS OF ND 1002054. 
LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CON¬ 
DITIONS. 


0 0830101 


REVISIONS 


DESCRIPTION 


DATE I APPROVAL 


REPLACES.REV B WITH CHANGES.ANO 
UPGRAOED.TO.CLASS A RELEASE 
.PER TORR £7/7 7 ? 




INSPECTION AND ACCEPTANCE: 

LEAD DATA: 

MATERIAL: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 
DUMET PER ND 1015401. UNTIL THIS MATERIAL IS AVAIL¬ 
ABLE IN PRODUCTION (AT WHICH TIME THE DRAWING WILL BE 
UPDATED BY CHANGE) THE MATERIAL SHALL BE DUMET, TIN 
DIPPED. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE, 

TYPE DESIGNATION, DATE CODE, LOT CODE AND SERIAL 
N'JMSER SHALL BE PERMANENTLY ANO LEGIBLY MARKED ON THE 
PART, PER MIL-STD-130. A TAG MAY BE ATTACHED WHEN 
THE SIZE OF THE UNIT MAKES THIS MARKING IMPRACTICAL. 

ELECTRICAL SPECIFICATIONS: PER TABLE II. 

BREAKDOWN V0LTA6E (By) 

REVERSE LEAKAGE CURRENT (Ir) 

ZENER IMPEDANCE <«*) 

DESIGN REQUIREMENTS: 

ELECTRICAL: ' MAXIMUM RATINGS PER TABLE I AND 

CHARACTERISTICS PER TABLE II. 

STORAGE TEMPERATURE: -65°C TO ♦i75°C. 

THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 600°C/W 

MAXIMUM 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE: 100°C ♦10°C, -0°C. 

2. POWER DISSIPATION: M MILLIWATTS 

(DIODE IN VOLTAGE BREAK DOWN CONDITION) 

3. MOUNTING: BY CLIPS 1/2 INCH i 1/16 INCH FROM 
DIODE BODY. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: ,- 

ZENER V0LTAGE(V2) _ 

ZENER IMPEDANCE (ZZ) 

REVERSE LEAKAGE CURRENT (IR) - 
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- 300 MAX.- 
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AREUSKO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THEREAT INCURS NO RESPONSIRILITT NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANT WAT BE RELATED THERETO. 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER) 

LEAD DATA: 

MATERIAL - IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 


ELECTRICAL CHARACTERISTICS: PER TABLE II. 

FORWARD VOLTAGE (Vp) 

BREAKDOWN VOLTAGE (By) 

REVERSE LEAKAGE CURRENT (I R ) 

ZENER IMPEDANCE (Z ZT ) 

MARKING: EACH PART SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURERS NAME AND/OR SYMBOL. TYPE DESIGNATION, DATE AND LOT 
CODE, AND SERIAL NUMBER, IN ACCORDANCE WITH MI.L-iSTD-130. 

GROUP II (DESIGN REQUIREMENTS) 

ELECTRICAL: ABSOLUTE MAXIMUM RATINGS PER TABLE I AND CHARACTERISTICS 
PER TABLE II. 

QUALIF1CATION -REQUIREMENTS: UNITS .SHALL MEET THE QUALIFICATION 
REQUIREMENTS OF N01002Q54. 

STORAGE TEMPERATURE (JUNCTION AND AMBIENT): -65°C TO ♦175°C. 

POWER DISSIPATION, MAXIMUM: 250 MILLIWATTS AT +25 # C DERATED 1.67 MW/*C 
TO ZERO AT tUS'C. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE REQUIREMENTS OF 
ND 1015404, CLASS I. 

PACKA6INC.AMO RACK UNO: UNIT PACKAC IMG AND RACKING SHALL BE IN ACCORDANCE 
WITH MIL-R'IWI LEVEL A.IN BOTH INSTANCES. 

(I) NARKING OF UNIT PACKAGES AND .EXTERIOR SHIRRING CONTAINERS SHALL BE IN 
ACCORDANCE WITH NIL-R-IMTI AND .SHALL INCLUDE THE NASA .DRAWING AND 
REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER) 

BURN-IN: EVERY DIODE SHALL BE OPERATED FOR 240 HOURS UNDER THE FOLLOWING 
CONDITIONS: 

1. AMBIENT TEMPERATURE: +100°C 

2. POWER DISSIPATION: 125 MILLIWATTS 

PARAMETRIC CHANGES: PARAMETRIC CHANGES FROM INITIAL VALUE 

BREAKDOWN VOLTAGE: ±1.0* 

ZENER IMPEDANCE: ♦ 5* 

DIODES FAILING TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE SHIPPED 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN 

FORWARD VOLTAGE (Vp) 

BREAKDOWN VOLTAGE (BV) 

REVERSE LEAKAGE CURRENT (Ir) 

ZENER IMPEDANCE (Z ZT ) 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND t002034 FOR THIS DRAWING. 


i_ *_ 

0830101 


THE DATA PRESENTED FOR AND IDENTIFIED WITH EACH INDIVIDUAL DIODE 
SHALL BE THE INITIAL READING, THE FINAL READING, AND PERCENT 
CHANGE BETWEEN INITIAL AND FINAL READINGS REFERRED TO THE 
INITIAL READING. TEST DATA SUBMITTED SHALL IDENTIFY DIODES 
WHICH FAIL TO CONFORM. HISTOGRAMS SHALL BE CONSTRUCTED TO 
SHOW FREQUENCY DISTRIBUTIONS FOR BOTH INITIAL READINGS AND 
PERCENT CHANGE FOR EACH CHARACTERISTIC. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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TABLE I 


ABSOLUTE MAXIMUM RATINGS AT T A = + 25°C 


BREAKDOWN 

VOLTAGE 

BV 


POWER 

DISSIPATION 


JUNCTION AND 
STORAGE 
TEMP RANGE 


DERATING 

ABOVE 

♦25°C 


ZENER 

CURRENT 

IR 


1 2.52 V DC | 250 MW |-65°C TO ♦175*C|1.67MW/°C| 

80 MA | 

TABLE II 

ELECTRICAL CHARACTERISTICS AT Tfl = +25°C(UNLESS SPECIFIED) | 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS | 

MIN 

MAX 

UNITS 

FORWARD VOLTAGE 

If = 100MA 

Vf 

- 

1.5 

VDC 

REVERSE CURRENT 

Vr = 1.0VDC 

IR 

- 

75 

UA 

REVERSE CURRENT 

Vr = 1.0VDC: To = +100°C 

In 

- 

100 

UA 

BREAKDOWN VOLTAGE 

I Z T = 10MA 

BV 

2.28 

2.52 

V DC 

ZENER IMPEDANCE 

I K = 10MA ♦ i k < 1.4Ma 

Zk 

- 

60 

OHMS 

ZENER CURRENT 

BV = 2.40VDC 

Iz . 

- 

70 

MA 

REVERSE CURRENT 
(PEAK) 


i r (SURGE) 


TBS 

MA 

VOLTAGE-TEMP 

CHARACTERISTIC 

I K = 10 MA 


-.07 

-.08 

%/ # c 
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PROCUREMENT NOTE*. —i 

A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING EXCEPT LEAD MATERIAL 
SPECIFICATION AND PHYSICAL DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE(TD) PROCURE THIS 

SYMBOL^-) BY ORDERING TO VENDOR CATALOGUE NUMBER AND SPECIFICATIONS. REFERENCE ND 1002034 

CDISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO THIS DRAWING BY OTHER 
THAN REVISION SYMBOLH 
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.104 MAX 
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NOTICK — WHEN SOVERNNINT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED DOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES COVERN- 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLICATION WHATSOEVER: 
AND THE FACT THAT THE OOVERNMENT MAY HAVE FORMULATED. FURNISHEO. ON 
IN ANY WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IB 
NOT TO BE RE6ARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSIN6 THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANY RI6HTS ON PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 
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REPLACED BY REV B WITH CHANGES 
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REQUIREMENTS: 


3. 


' GENERAL: 

.A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY HIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404. CLASS 3. 

ACCEPTANCE AND INSPECTION: ^ 

A. ELECTRICAL: 

(T) VOLTAGE RATING: 1250 VOLTS. 

(2) INSULATION RESISTANCE: 10.000 MEGOHMS AT 500 VDC. 

DESIGN: - : : 

A."' MATERIAL: BODY - COLD ROLLED STEEL PER QQ-S-6J3. 
i CONTACT - 52 ALLOY (52* NICKEL, 4M IRON). 

INSULATION - GLASS. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
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NOTICC — WHEN GOVCRNMCHT DRAWINGS. SPECIFICATIONS. OR OTHER DAT* 

ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THEREGT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 

IN ANT WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IB 

ROT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 

ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 


2. 


3. 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT HIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404. CLASS 3. 

ACCEPTANCE AND INSPECTION: 

A. ELECTRICAL: 

- (1) VOLTAGE RATING: 1250 VOLTS. 

(2) INSULATION RESISTANCE: 10,000 MEGOHMS AT 500 VDC. 

DESIGN: 

A. MATERIAL: BODY - COLD ROLLED STEEL PER QQ-S-633. 

CONTACT - 52 ALLOY (52* NICKEL, AGS IRON). 

INSULATION - GLASS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034. 
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REQUIREMENTS: 

GENERAL: 

GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I _ 

MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFACTURER S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT, PER NfL-STD-ISO. 

LEADS- DUMET ALLOY 0.017 ±0.001 DIA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85“C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 

AMBIENT TEMPERATURE RANGE; 

OPERATING: O'C TO *85*C 
NON-OPERATING: -65'C TO +85*’C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, +25°C AND +105”C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

UNUS SMALL MEET THE QUALIFICATION REQUIREMENTS OF NDt002047. 
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SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. Qod e ?'? DATE 


TABLE I 

_ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 

PARAGRAPH _ 

4.7.3.2.1 SEALING ___ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

_ TWEEN WINDINGS AND CASE. ___ 

4.7.6 INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

_ SECONDARY OPEN. _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC MAX.) 

4.7.9.3 DC RESISTANCE (AT 25 *C): R(1 -3) = 1110 OHMS MAXIMUM 

_ R(4-6) » 165 OHMS MAXIMUM _ 

47.9.4 _ INDUCTANCE: SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

47.9.5 _ DISTORTION (AT 1 KC): 58 MAXIMUM WITH 1200 OHM LOAD AT 100 MW OUTPUT 

4.7.97 FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): ± 3 DB FROM 400 CPS 

TO 100 KC. E« SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) 

OF 1200 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC. 

_ THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

47.9,14 POLARITY: LEADS I AND 4 SHALL BE OF LIKE POLARITY _ 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3) V (1-3)/V (4-6) = 2.89 1 

_, ±5*. ALSO V(l-2)/V (2-3) «1:1 ±2X; V (4-5)/V (5-6) -1:1 * 2X_ 


.344 MAX 


..200 _j /—KEY AND MOISTURE 
DIA \ / BARRIER OFFSET 
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AN# TNE TACT THAT THE NOVENNNENT NAT HAVE rONNULATEO. THNN«SH(D. ON 
IN ANT WAT SUPPLIED TNE SAIO DNAWINOt. SMC IP‘CAT IONS ON OTNES DATA IS 
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REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION NO 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 
ING NUMBER AND REVISION LETTER, MANUFACTURER'S SERIAL 
N'JSHSER ARC CORRECTION DATA. THE MANUFACTURER*S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEAKS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 i 
0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUCTION 
(AT WHICH TIME THIS DRAWING WILL BE UPDATED BY CHANGE) THE 
LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 t 0.002 DIA., 

GOLD PLATED. IN ALL OTHER RESPECTS, LEADS SHALL CONFORM 
TO ND 1015401. A CERTIFICATION OF COMPLIANCE WITH THIS 
LEAD MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R.LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 


EXPOSURES: 

HI6H TEMPERATURE: 71 4 C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 

MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
50 VOLTS MAXIMUM INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL 8E TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


TABLE I 

INSPECTION TESTS 


NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 

PARAGRAPH 
4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 
SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C (USE 100 VOC.) 

4.7.9.3 

DC RESISTANCE (AT 25°C): R(1-3) = 1110 OHMS MAX., R(4-6) = 165 OHMS 
MAX. 

4.7.9.4 

INDUCTANCE: SHALL BE 1.0 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 

OMA DC (1-3). 

4.7.9.5 

DISTORTION (AT 1 KC): 5% MAXIMUM WITH 1200 OHM LOAD AT 100 MW OUTPUT. 

4.7.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): £ 3 OB FROM 400 CPS 
TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-6) OF 1200 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 

0 DC. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY. 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3), V(1-3)/V(4-6) = 
2.89:1 15*, ALSO V(1-2)/V(2-3) = 1:1 ±2%; V(4-5)/V(5-6) = 1:1 £2*. 
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REQUIREMEWTS: 


1. 


D 


GSiERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION NO 1015404, CLASS 2. 

C. INTERPRET DRAWIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


2 . 


c 


INSPECTION AND ACCEPTANCE: ^ 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

(D MARK IMR; MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 
ING NUMBER AND REVISION LETTER, MANUFACTURER*S SERIAL 

NUMO&N AMU bUNNCbllUA MAIM. I OC MMHUr MU I unui 5 * Alt I UK 

TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND1015401 EXCEPT NICKEL STRIKE 
MAY BE 50-100 MICRO-INCHES AND LEAD DIAMETER SHALL BE .016 i .001 DIAMETER. 
A CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 


(2) FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


5. 


B 


DESIGN REQUIREMENTS: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

6RA0E 4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

(1) HIGH TEMPERATURE: 71*C OPERATING 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 

( 3 ) VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-ST0-202, 

METHOD 204 A, CONDITION 0) 

( 4 ) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 

MM OF MERCURY. 

C. DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

D. RATED POWER LEVEL: 100 MW 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

50 VOLTS MAXIMUM INSTANTANEOUS. 
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NOTICE - WHIN 60VCNNMINT DRAWINM. mClFtCATMMIR.0* OTNCR DAT* 
AH DUD PON ANY PURPOSE OTHER THAN IN CONNECTION 

RELATED OOVERNNENT PROCUREHINT O^RATION. THE UNITED STATES CWERN- 
NENT THERERY INCURS NO RESPONSIBILITY NOR «■ 

AND THE PACT THAT THE ROVERNNENT NAT HAVE PORNULATED F 
IN ANY WAY SUPPLIED THE SAID DRAWINRS SPICIP'CATIONS OR OTHER ° J* 
NOT TO M RIRAROCD RY INPLICATION OR OTHERWISE AS IN ANY NANNER 
OCENSINR THE HOLDER OR ANY OTHER PERRON OR 5 

INR ANY RIRHTS OR PERNIRSION TO MANUFACTURE. USE OR SELL *** 
PATENTER INVENTION THAT NAT IN ANT WAY BE HLATCO TWEHT*. 


4. SPECIAL CONDITIONING (BY MANUFACTURER) 

A. transformer shall be temperature cycled FOR 8 CYCLES per 

MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55*C, ♦25°C AND *105*0 AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


c 


B 


TADLE I 

___ INSPECTION TESTS _ 

TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH 'TITLES IN SPECIFICATION MIL-T-27 


PARAGRAPH 

sealing; 


IMMERSE IN LIQUID 


AS INDICATED. 


DIELECTRIC 

STRFNGTH: _ 

INDUCED 

VOLTAGE: 

INSULATION 

RESISTANCE: 

OC RESISTANCE 
(AT 25°C) 

INDUCTANCE: 


DISTORTION (AT 1 «): 

1 - - 1 - 

FREQUENCY 

RESPONSE: 


POLARITY: 

NO LOAD VOLTAGE 
RATIO: 


-—■ APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. _ 

-- APPLY 64 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

SECONDARY OPEN. __-_ 

10,000 MEGOHMS MINIMUM AT 25°C (USE 100 VDC.) 

- R(1-3) = 1110 OHMS MAX., R(4-6) = 165 OHMS 

M 

: SHALL BE 1.0 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 

OM A DC (1-3). __ 

““ MAXIMUM WITH 12 00 OHM LOAD AT 100 MW OUTPUT. 
(REFERENCE FREQUENCY 1 KC): t 3 DB FROM 400 CPS 
TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-6) OF 1200 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 

0 DC. Es SHALL BE HELD CONSTANT OVER THE FREQUEN CY RANGE. _ 

LEADS 1 AND 4 SHALL BE OF LIKE POLARITY. 

“ WITH 5 VOLTS, 5 KC (1-3), V(1-3)/V(4-6) = 
2.89:1 15S, ALSO VC*-g)/V(2-3) - 1:1 *23; V(4-5)/V(5-6) = 1:1 ±2%. 
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REQUIREMENTS: 

GENERAL: 

GROUP I (INSPECTION BY MANUFACTURER AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER’S PART NUMBER MANUFACTURER S 
NAME OR SYMBOL AND LEAD IDENTIFICATION SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON UNIT, PER M lt-STD-130. 

LEADS: DUMET ALLOY 0.017 *0.001 DlA, GOLD PLATED. LEADS SHALL 

CONFORM TO NASA SPECIFICATION 1015401 EXCEPT FOR PARAGRAPH 3.4.2, 
FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE OF 85”C 
EXCEPT PARAGRAPH 3.1 AND LIFE TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFICATION ND-1015404, CLASS 2. 

AMBIENT TEMPERATURE RANGE. 

OPERATING: 0”C TO +85"C 
NON-OPERATING: -65'C TO+85 <> C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, +25°C AND -tlOS'C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

UNITS .SHALL MEET THE QUALIFICATION REQUIREMENTS OF N0t002047. 


TABLE I 


<D- 


_cr 





SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 


DESCRIPTION 
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1 NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL T-27 | 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO TERMINALS 1 AND 3, 

SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC MAX.) 

4.7.9.3 . 

DC RESISTANCE (AT 25 *C): R(1-3) =1110 OHMS MAXIMUM 

R(4-6) * 165 OHMS MAXIMUM 

4.7.9.4 

INDUCTANCE: SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC (1-3) 

47.9.5 

DISTORTION (AT 1 KC): 5S MAXIMUM WITH 1200 OHM LOAD AT 100 MW OUTPUT 

47.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): *3 DB FROM 400 CPS 

TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) 

OF 1200 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 0 DC. 

THIS VALUE SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY 

4.7.9.17 j 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, S KC (1-3) V (l-3)/V (4-6)* 2.89^1 
*5S. ALSO V (1-2) V (2-3) *1:1 t2X; V (4-5)/V (5-6) *1:1 * 2X 
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NOTICE — WHEN COVERNNCNT DRAWINGS. SPECiriCATIONt. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSItILITV NOR ANY ORLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDEO RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


NOTES: 


1. 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-93, CHARACTERISTIC C; 

- - . r- . urBP.U MILITARY 


EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 
QUALIFICATION TESTING IS NOT REQUIRED. 


2 . 


ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 1/10 WATT. 

RESISTANCE TOLERANCE: i 0.1* AT ♦25 , C AND b VOLTS ♦ 10*. 

LESS THAN ♦ 15 PPM/*C OVER TEMPERATURE RANGE OF *25*0 


8. 

C. 


TEMPERATURE COEFFICIENT: 
TO +45*C. 


D. 

E. 


MAXIMUM VOLTAGE RATING: 150 VOLTS. 

STABILITY: i 100 PPM/YEAR AT ♦4C*C AT 1/2 RATED POWER. 


3. CONSTRUCTION REQUIREMENTS: 


LEADS: NICKEL ALLOY PER NO PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 
90* IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* TO 
THE ORIGINAL POSITION. ;N0 MECHANICAL.DAMAGE OR .LACK OF PERFORMANCE SHALL BE 
.EVIDENCED AFTER THE TEST. 


MARKING: MARK UNITS PER HIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER. APPLICABLE "CODE" AS SPECIFIED IN TABLE. - - 


MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER. DASH NUMBER, AND REVISION LETTER. 


4 . 


QUALIFICATION -REQUIREMENTS: 

A. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002057. 


5. 


6. 


QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, -CLASS 2. 

TEST REQUIREMENTS: 


A. 


BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT 
♦125*C AT 1/10 WATT. RESISTANCE CHANGE SHALL NOT BE GREATER THAN 0.1* AND 
SHALL NOT EXCEED THE INITIAL PURCHASE TOLERANCE. 


7. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70J27. - 


PROCURE ONLY FROM APPROVED SOURCES iLtSTED 
ON ND1002034 FOR THIS DRAWING. 
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NOTICK — WHEN GOVERNMENT OR A WINS*. SPECIFICATIONS. OR OTHER DATA 
ARE USED POR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE PACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEr OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


D 


£830101 


NOTES: 

1 


2. 


4 . 


5. 

/ 

6. 


7. 


GENERAL REQUIREMENTS: 

A UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-93, CHARACTERISTIC C; 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. MILITARY 
QUALIFICATION TESTING IS NOT REQUIRED. 

ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 1/10 WATT. 

8. RESISTANCE TOLERANCE: 1 0.1* AT ♦25*C AND 6 VOLTS ♦ 10*. 

C. TEMPERATURE COEFFICIENT: LESS THAN 1 15 PPM/*C OVER TEMPERATURE RANGE OF ♦25*C 
TO *45*C. 

D. ' MAXIMUM VOLTAGE RATING: T50 VOLTS. 

E. STABILITY: 1 100 PPM/YEAR AT +40*C AT 1/2 RATED POWER. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: NICKEL ALLOY PER NO PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL. WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 
90* IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* TO 
THE ORIGINAL POSITION. >N0 MECHANICAL-DAMAGE OR LACK OF PERFORMANCE SHALL BE 
.EVIDENCED -AFTER*TNE -TEST. 

B. HARKING: MARK UNITS PER Mll-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, APPLICABLE "CODE" AS SPECIFIED IN TABLE, i. - 

\JT Dv PI 1 * *" I .» • ' « 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

-QUALIFICATION ^REQUIREMENTS: - 

A. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002057. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED tN 
NO tOI-5404, ‘CLASS 2. 

TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT 
♦125*C AT 1/10 WATT. RESISTANCE CHANGE SHALL NOT BE GREATER THAN 0.1* AND 
SHALL.NOT EXCEED THE INITIAL PURCHASE TOLERANCE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE - WHIN •OVCKNMKHT OHAWINCS. »PtCIHCATION*. ©* OTHM MU 
A EC II ECO rOE ANY EUEEOCC OTM1E TMAM IE tOMMCCriOM WITH A ®*riNIT«L» 
ECLATCO EOVCEEMIET EEOCUECMCET OECEATIOM TMl UEITCD CTATCE «>«•*- 
MET TMCECBT lECUEt MO ECSPOMSIEIUTT MOE AET OEtlEATIOM WMATSOCVCB. 
AM* TEC TACT TEAT TEC EOVIBEEIMT MAT NAVI FOEBULATCO. FMBBITECO. OE 
IE AET WAT SMFBLICO TEC tAIO DEAWIMES. CECCIFICATIOE* OE OTEtE BATA IE 
MOT TO EC ECEAEECO ET IMPLICATION ON OTECEWIECAE IE AET WAEECB 
LICCMEIME TEC HOLME OE AMT OTECE PINSON OB C9EPOEATIOE. OE COETCT- 
IME AMT EIEETS OE PCEMIEEIOM TO MANUFACTUEC. UCC. OM BELL *■* 


REQUIREMENTS: 


D 


C 


B 


GENERAL: 

INTERPRET DRAWING SYM80LS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

PACKAGING PER MIL-R-93, LEVEL A. 

UNITS SHALL BE CAPABLE OF MEETIN6 APPLICABLE REQUIREMENTS 
OF MIL-R-93 CHARACTERISTIC C? EXCEPT AS MODIFIED HEREIN: 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS? 

LEAD MATERIAL: WELDABLE GRADE A NICKEL IM 

ACCORDANCE WITH KB 1015400. A CERTIFICATE OF COM¬ 
PLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
ShipmlnT 

LEAD STREN6TH: LEADS SHALL BE CAPABLE OF WITHSTANDING 
THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAO IN THE VERTICAL AXIAL POSITION, 

MOVE THE RESISTOR BODY SMOOTHLY IN A PLANE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

AND THEN BACK 90° TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

MARKING: PER MIL-STD-130 EACH UNIT SHALL BE MARKED WITH 
THE NASA PART NUMBER AND REVISION LETTER AND THE MAN¬ 
UFACTURER’S NAME OR SYMBOL, APPLICABLE CODE AS SPEC¬ 
IFIED IN TABLE. THE MANUFACTURER'S TYPE NUMBER MAY 
APPEAR ON THE PART AND PACKAGE. EACH INTERIOR AND 
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NUMBER, DASH NUMBER, AND REVISION LETTER. 
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DESIGN REQUIREMENTS: 

PER MIL-R-93/13, CHARACTERISTIC C, MODIFIED PER THIS 
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POWER RATING: 0.1 WATT AT 125°C DERATED TO ZERO AT 145°C 
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1. GENERAL: 

A. INTERPRET 0RANIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE VITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. PACKAGING PER MIL-R-93, LEVEL A. _ 

D. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 

OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS MODIFIED HEREIN: 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(D LEAD MATERIAL:_WELDABLE gold PLATED GRADE A NICKEL PER_ 

■ ^ nd PS1U15400. A CtHTIFICATE OF Cwi- 

onuiiRninrr shau accompany each lot shipped. 

( 2 ) LEAD STREN6TH: LEADS SHALL BE CAPABLE OF WITHSTANDING 

THE FOLLOWING TEST TWICE WITH A 2 PPJ3Q LOAD SUS¬ 
PENDED FROM A LEAD IN THE VERTICAL AXIAL POSITION, 

MOVE THE RESISTOR tfflBY SMOOTHLY IN A PLANE 90° TO 
ONE SIDE, THEN 180* BACK TO THE OPPOSITE EXTREME, 

AND THEN BACK 90® TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

(3) MARKING: PER MlL-STO-l30 EACH UNIT SHALL BE MARKED WITH 

THE NASA PART NUMBER AND REVISION LETTER AND THE MAN¬ 
UFACTURER'S NAME OR SYMBOL, APPLICABLE CODE AS SPEC¬ 
IFIED IN TABU. THE MANUFACTURER'S TYPE NUMBER MAY 
APPEAR ON THE PART AND PACKAGE. EACH INTERIOR AND 
EXTERIOR PACKAGE SHALL ALSO CONTAIN THE NASA DRAWING 
NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREKTNTS: 

(1) TEMPERATURE COEFFICIENT: ABOVE 10.ft 15 PPM/°C, 10 J\ „• 

TO 1JX30 PPM/*C, 1A AND BELOW, 40 PPM/°C OVER « 

THE TEMPERATURE RANEE OF +2S°C TO ♦45°C. 

RESISTANCE AMB TOLERANCE i 0.1* AT ♦2S°C ANO 6 VOLTS 
i 10*. 

C. DESIGN REQUIREMENTS: 

(D PER MIL-R-93/13, CHARACTERISTIC C, MODIFIED PER THIS 
DRAWING 

( 2 ) POWER RATING: 0.1 NATT AT 125°C DERATED TO ZERO AT 145°C. 

(3) MAXIMUM VOLTAGE RATING: UP TO A 150 V MAX 

(4) STABILITY: tlOO PPM/YEAR AT 40°C AND 1/2 RATED POWER 
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REQUIREMENTS: 

GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 2. 

PACKAGING PER MIL-R-93, LEVEL A. _ M . 1 __ 

UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 
OF MIL-R-93 CHARACTERISTIC C? EXCEPT AS MODIFIED HEREIN: 
INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS; 

(1) LEAD MATERIAL: WELDABLE 0OLD PLATED GRADE A NICKEL PEB 

— ND PS 1C15400. A CERTIFICATE Of CCM- 

PLIANCEOr THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

( 2 ) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING 
THE FOLLPW'NG TEST TWICE WITH A 2 POUND LOAD SUS-. 

PENDED FROM A LEAD IN THE VERTICAL AXIAL POSITION, 

MOVE THE RESISTOR BODY SMOOTHLY IN A PUNE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

AND THEN BACK 90° TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

(3) MARKING: PERNO 1002019 EACH UNIT SHALL BE MARKED WITH 
THE NASA PART NUMBER AND REVISION LETTER AND THE MAN¬ 
UFACTURER'S NAME OR SYMBOL, APPLICABLE CODE AS SPEC¬ 
IFIED IN TABLE. THE MANUFACTURER'S TYPE NUMBER MAY 
APPEAR ON THE PART AND PACKAGE. EACH INTERIOR AND 
EXTERIOR PACKAGE SHALL ALSO CONTAIN THE NASA DRAWING 
NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) TEMPERATURE COEFFICIENT: ABOVE 10J\15 PPM/°C, 10 J\ 

TO l_n_30 PP*A/°C, 1A AND BELOW, 40 PPM/°C OVER 
THE TEMPERATURE RAN6E OF *2500 TO ♦45°C. 

RESISTANCE AND TOLERANCE 1 0.1* AT *25°C AND 6 VOLTS 

t 10*. 

C. DESIGN REQUIREMENTS: ... 

0 ) PER MIL-R-93/13, CHARACTERISTIC C, MODIFIED PER THIS 

WOWING „ 

( 2 ) POWER RATING: 0.1 WATT AT 125°C DERATED TO ZERO AT 145°C. 

(3) MAXIMUM VOLTAGE RATING: E=fPff UP TO A 150 V MAX 
' (4) STABILITY: ±100 PPM/YEAR AT 40°C AND 1/2 RATED POWER 


D. SPECIAL CONDITIONING BY SUPPLIER: 

(1) BURN-IN: 100 HOURS AT4125PD AT 1/10 WATT (AC OR DC).THERE SHALL 
BE NO RESISTANCE CHANGE GREATER THAN 0.1* AND THE PARTS 
SHALL MEET ALL INITIAL REQUIREMENTS. 
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B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKAGING PER MIL-R-93, LEVEL A. ' ocnn.DcucNTc 

D UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 

Of HIL-R-93 CHARACTERISTIC C, EXCEPT AS MODIFIED HEREIN: 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(D LEAD MATERIAL: WELDABLE GOLD PLATED GRADE A NICKEL PER 

■_ no PS 1015400. A CERTIFICATE OF CCM- 

j*«»rrt TtT THIS REQUIREMENT SHALL ACCOMPANY EACH LOT shipped. 


( 2 ) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING 

THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAD IN THE VERTICAL AXIAL POSITION, 

MOVE THE RESISTOR BODY SMOOTHLY IN A PLANE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

AND THEN BACK 90° TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

(3) MARKING: PERND 1002019 EACH UNIT SHALL BE MARKED WITH 
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IFIED IN TABLE. THE MANUFACTURER’S TYPE NUMBER MAY 
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( 3 ) MAXIMUM VOLTAGE RATING: UP TO A 150V MAX 
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REQUIREMENTS: 

1. 6ENERAL: 

A. INTERPRET DRAWING 

IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY - MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 
c. PACKAGING PER MIL-R-93, LEVEL A. 

D. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 
OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS MODIFIED HEREIN: 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

O) LEAD MATERIAL: WELDABLE GOLD PLATED GRADE A NICKEL PE8 

__ — ' NDPS 1015400. A CERTIFICATE uF COM- 

PLlXJIC£i.1fr THIS REQUIREMENT SHALL ACCOMPANY EACH lot shipped. 
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( 2 ) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING 

THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAD IN THE VERTICAL AXIAL POSITION, 

MOVE THE RESISTOR BODY SMOOTHLY IN A PLANE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

ANO THEN BACK 90° TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

(3) MARKING: PERND 1002019 EACH UNIT SHALL BE MARKED WITH 

THE NASA PART NUMBER AND REVISION LETTER AND THE MAN¬ 
UFACTURER'S NAME OR SYMBOL, APPLICABLE CODE AS SPEC¬ 
IFIED IN TABLE. THE MANUFACTURER'S TYPE NUMBER MAY 
APPEAR ON THE PART AND PACKAGE. EACH INTERIOR AND 
EXTERIOR PACKAGE SHALL ALSO CONTAIN THE NASA DRAWING 
NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) TEMPERATURE COEFFICIENT: ABOVE 10JX15 PPM/°C, 10 A 

TO 1J\.30 PPH/°C, 1J\ AND BELOW, 40 PPM/°C OVER 
THE TEMPERATURE RANGE OF ♦25°C TO ♦45°C. 

RESISTANCE AND TOLERANCE t 0.1* AT ♦25°C AND 6 VOLTS 

i 10*. 

C. DESI6N REQUIREMENTS: 

(D PER MIL-R-93/13, CHARACTERISTIC C, MODIFIED PER THIS 
DRAVIN6 

( 2 ) POWER RATING: 0.1 WATT AT 125°C DERATED TO ZERO AT 145°C. 

(3) MAXIMUM VOLTAGE RATING: E=fP5 UP TO A 150V MAX 

(4) STABILITY: tlOO PPM/YEAR AT 40°C AND 1/2 RATED POWER 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON NO 1002034 
FOR THIS DRAWING. 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
±: — , ± . . - ± —— ■ 

DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 

HEAT TREATMENT 

NONE 


PART OR 
IDENTIFYING NO. 


INSTRUMENTATION LAB I 

Camsmidgc. Mau NAS 9-4771 


[FINAL FINISH 


APPLICATION 


NASA APPROVAL , 


MIT APPROVALS 


^ /? June 63 
¥■ 7/t.aJt,j 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


RESISTOR, FIXED, WW, PRECISION 


SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. SIZE 


NASA DRAWING NO. 


80230 C 1010283 


I SCALE NONE Iwr 


I SHEET I 


4 


3 


1 






NOTICt - WHIM ROVCANNCNT DRAWINGS. SPICIFICATIONS OR •’’MU MTR 
AN UNO FOR ANY PURPOSE OTHER THAN IN tONNECTION WITH A DEFINITELY 
MLATIO ROVERNNENT PROCURENENT OPERATION. THt UNITED MATE* ROVERN- 
NBNT THEREBY INCURS NO RESPONSIBILITY NOR ANT ONLICATION WHATSOEVER: 
a NO THE FACT THAT THE ROVERNNENT NAT HAVE FORNULATEO. FURNISHED OR 
IN ANY NAT SUPPLIED THE SAID ORAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO M RE6ARMD NT INPLICATION OR OTHER WISE AS IN ANT »•••**" 
UCENSINC THE HOLDER OR ANT OTHER PERSON OR CORPORATION. ORCON VET- 
IN« ANT RIRHTS OR PERHISSION TO NANUFACTURE. USE OR SELL ANY 


SEE NOTE 1. 


■NASA 

RESISTANCE 

DASH 

OHMS 

NO. 

NOMINAL 

1 

72,500 

2 

36,200 

3 

24,SCO 

4 

18,100 

5 

14,500 

6 

12,100 

7 

10,400 

8 

9,060 

9 

8,050 

10 

7,250 

11 

6,590 

12 

25,130 

13 

12,560 

14 

8,380 

15 

6,280 

16 

5,030 

17 

5,100 

18 

9,300 

19 

1 5,000 

20 

15.932 

21 

17,525 

22 

19,473 

23 

21.907 

24 

25.036 

25 

29,209 

26 

35,051 

27 

43,814 

28 

58.418. . 

29 

8 7.627 

30 

175.254 


NOTES: 

1. SEE TABLE ABOVE - RESISTANCE VALUES GREATER 
THAN 35K ARE NOT AVAILABLE PER THE REQUIRE¬ 
MENTS OF THE DRAWING AND MIL-R-93 USING .001 
MIN. DIA. WIRE. 


THE COMPLETE PART NUMBER IS THE DRAWING 
NUMBER PLUS APPLICABLE DASH NUMBER. 















"i L *Vthc»«”VcuVs^« 


STANDARDS 


C. 

0 . 


REQUIREMENTS: 

1. GENERAL: 

*• INTERPRET DRAWING 

- ^ IN ACCORDANCE WITH 

PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

PACKAGING PER MIL-R-93, LEVEL A. 

UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 
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fl. MECHANICAL REQUIREMENTS* 

(D LEAD MATERIAL:_WELDABLE GOLD PLATED GRADE A NICKEL PEB 

D . ND PS 1015400. A CERTIFICATE uF COM- 

PLIANCE4 TO THIS REQUIREMENT SHALL ACCOMPANY EACH lot shipped. 

( 2 ) LEAD STRENGTH; LEADS SHALL BE CAPABLE OF WITHSTANDING 
THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS- 
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MOVE THE RESISTOR BODY SMOOTHLY IN A PUNE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

AND THEN BACK 90° TO THE START IN6 POSITION. THERE 

SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. ^oihiwil 

(3) MARKING; PERND 1002019 EACH UNIT SHALL BE MARKED WITH 
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B. ELECTRICAL REQUIREMENTS: 

(1)TEMPERATURE COEFFICIENT: ABOVE 10/1.15 PPM/°C 10 _fL 
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THE TEMPERATURE RANGE OF +25*0 TO ♦45°C 
RESISTANCE AND TOLERANCE 1 0.1% AT ♦25°C AND 6 VOLTS 
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c DESIGN REQUIREMENTS: 

(D PER MIL-R-9V13, CHARACTERISTIC C, MODIFIED PER THIS 
DRAWIN6 

( 2 ) POWER RATING: 0.1 WATT AT 125°C DERATED TO ZERO AT 145°C. 

(3) MAXIMUM VOLTAGE RATING: E=fP* UP TO A 150V MAX 

(4) STABILITY: £ 100 PPM/YEAR AT 40°C AND 1/2 RATED POWER 


0.SPECIAL CONDITIONING BY SUPPLIER: 

(1) BURN-IN: 100 HOURS AT4125Q6 AT 1/10 WATT (AC OR DC). THERE SHALL 
BE NO RESISTANCE CHANGE GREATER THAN 0.1% AND THE PARTS 
SHALL MEET ALL INITIAL REQUIREMENTS. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET 0RAVIN6 

~ * IN ACCORDANCE WITH ' STANDARDS 

PRESCRIBED BY MIL-B-70327. 

B- SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKAGING PER MIL-R-93, LEVEL A. 

D. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 

OF MIL-R-93 CHARACTERISTIC Cf EXCEPT AS MODIFIED HEREIN: 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS; 

,0) LEAD mThuaL:SELLABLE gold plated grade a nickel peb 

~ NO PS1015400. A CERTIFICATE OF CAM- 
- PLIANCE^ TA THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

(2) LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) 
POUND VERTICAL PULL (LEAD VERTICAL WITH RESPECT TO BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED 
BY MOVING THE BODY OF THE UNIT, WILE IN THE SAME PLANE, THROUGH 90° IN ONE DIRECTION THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE ORIGINAL POSITION. NO PHYSICAL DAMAGE TO 
THE RESISTOR BODY OR DEGRADATION IN ELECTRICAL PERFORMANCE SHALL BE EVIDENT AFTER THE TEST. 


(3) MARKING: PER NO 1002019 EACH UNIT SHALL BE MARKED WITH 
THE NASA PART NUMBER AND REVISION LETTER AND THE MAN- 
U™C™RE R ;S NAMe OR SYMBOL, APPLICABLE CGOE AS SPEC¬ 
IFIED IN TABLE. THE MANUFACTURER'S TYPE NUMBER MAY 
AMD PACKA6E * 1 uteri OR AND 

£ISi W nfi? ( ! 6 .L55 ALL ALS0 W*™ 1 " TME RASA BRAVING 

„_RUBBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

0)TEMPERATURE COEFFICIENT: ABOVE 10JX15 PPM/°C, 10 
TO l_n_30 PPM/*C, 1AANB BELOf, 40 OVER 

THE TEMPERATURE RANGE OF *2500 TO ♦45°C 
RESISTANCE AND TOLERANCE t 0.1* AT ♦25°C AND G VOLTS 
* 10 *. 



C. DESIGN REQUIREMENTS: 

(D PER MIIL-R-93/13, CHARACTERISTIC C, MODIFIED PER THIS 
DRAWING 

( 2 ) POWER RATING: 0.1 WATT AT 125°C DERATED TO ZERO AT 145°C. 


(3) MAXIMUM VOLTAGE RATING: E=fW UP TO A 150 V MAX 

(4) STABILITY: *100 PPM/YEAR AT 40°C AND 1/2 RATED POWER 


0.SPECIAL CONDITIONING BY SUPPLIER: 


(1) BURN-IN: 100 HOURS AT+125R& AT 1/10 WATT (AC OR DC).THERE SHALL 
BE NO RESISTANCE CHANGE GREATER THAN 0.1* AND THE PARTS 
SHALL MEET ALL INITIAL REQUIREMENTS. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. * T * T ***®i5J!!' 

MENT THEREST INCURS NO RESPONSIRILITV NOR kM'I OBUQhJ ION *** TSO,v 1 "• 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHED. ON 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANY 
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GENERAL REQUIREMENTS: 

A UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-9J, CHARACTERISTIC C; 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. MILITARY 
QUALIFICATION TESTING IS NOT REQUIRED. 


ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 1/10 WATT. 

B. RESISTANCE TOLERANCE: ♦ 0.1* AT >25*C AND b VOLTS ♦ 10X. 

C. TEMPERATURE COEFFICIENT: LESS THAN i 15 PPM/*C OVER TEMPERATURE RANGE OF *25*C 
TO pAS'C. 

D. ' MAXIMUM VOLTAGE RATING: 150 VOLTS. 

E. STABILITY: 4 100 PPM/YEAR AT ♦40*C AT 1/2 RATED POWER. 


3. CONSTRUCTION REQUIREMENTS: 

A. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERT I CAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BOOT). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 
90* IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION. THEN BACK 90* TO 
THE ORIGINAL POSITION...NO MECHANICAL .DAMAGE OR .LACK OF PERFORMANCE SHALL BE 
.EVIDENCED AFTER THE TEST. 

B. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER. APPLICABLE ■CODE" AS SPECIFIED IN TABLE, *- 


MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

4. -QUALIFICATION .REQUIREMENTS: 

A. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002057. 


5. QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION NO 1015404. CLASS 2. 

6. TEST REQUIREMENTS: 

A BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT 
♦125*C AT 1/10 WATT. RESISTANCE CHANGE SHALL NOT BE GREATER THAN 0.1* AND 
SHALL NOT EXCEED THE INITIAL PURCHASE TOLERANCE. 
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INTERPRET DRAWING PER MIL-D-70327, CLASS 1. 


PROCURMENT NOTE 

A WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING 
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B. UPON SPECFIC INSTRUCTIONS BY TECHNICAL DIRECTIVE(TD) PROCURE 
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NUMBER ANO SPE , REFERENCE ND 1002034 
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CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hfr E ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) 

SATURATION VOLTAGE (V C e(SAT)) 

SWITCHBACK VOLTAGE (LV CE0 ) 

SATURATION VOLTAGE (V BE(SAT )) 

SMALL-SIGNAL. SHORT-CIRCUIT FORWARD CURRENT TRANSFER RATIO (h fe ) 

MARKING: MAR it UNITS PER M1L-STD-130 WITH THE MANUFACTURERS NAME. 

: TRADEMARK,. OR CODE,vTYPE. DESIGNATION, . DATE CODE,-LOT CODE AND 
~SERIAL. NUMBER. - . , 

GROUP II (OESIGN REQUIREMENTS): 

JUNCTION TEMPERATURE: -G5»C TO »175*C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION 

AT 25*C AMBIENT TEMPERATURE: 400 MILLIWATTS 
DERATING LINEAR TO *175*C 
AT 25 *C CASE TEMPERATURE: 1.5 WATTS 

DERATING: 10 MILLIWATTS PER DEGREE CENTIGRAOE. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 


SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS 1. 

PACKAGING.AND PACKING: -UNIT PACKAGING AND PACKING SHALL BE IN 
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DRAWING NUMBER AND REVISION .LETTER. 

j. ! yl; v ’.I • -1 i -. ■ J - irfc' * , 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: , 

K iCASE -TEMPERATURE: « i tO*C 

2. COLLECTOR VOLTAGE V CE : -20 VOLTS t 5%. 

3. POWER DISSIPATION: 500 130 MILLIWATTS (Tj « M05*C). 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

^ a. SWITCHBACK VOLTAGE, .LyCEO " 
b. COLLECTOR CUTOFF CURRENT, I CB0 
e. COLLECTOR SATURATION VOLTAGE, V CE ( SAT)> 

4. STATIC FORWARD CURRENT TRANSFER RATIO, h EE . 

THE OATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, THE FINAL 
READING AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
JEST OATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. ,HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM 
ITS INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN tOX IN hp E SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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TABLE II 


1 ELECTRICAL CHARACTERISTICS AT T c * 25*C (UNLESS OTHERWISE SPECIFIED)! 

PARAMETER 

CONDITIONS ! 

SYMBOL 

i SPECIFICATION LIMITS | 

MIN 

MAX 

UNITS 

COLLECTOR CUTOFF CURRENT 

l£=0. V CB =-30V 

ICBO 

- 

1.0 

uA 

COLLECTOR CUTOFF CURRENT 

lE=0. Vcb’-JOV, 
T C *150*C 

ICBO 

- 

100 

uA 

BREAKDOWN VOLTAGE R> 
(SUSTAINING) 

IC*”100mA, 

Rbe < ton 

lv CER 

-50 

.- 

VOLTS 

BREAKDOWN VOLTAGE 
(SUSTAINING) 0 

I C =-100mA. 

V B £ ■ OPEN 

lvceo 

-35 


VOLTS 

STATIC FORWARD CURRENT 
TRANSFER RATIO > 

IC*-150«A, 

V CE «-10V 

h FE 

30 

90 

• - 

STATIC FORWARD CURRENT 
TRANSFER RATIO {> 

IC^-5mA, Vq£=-10V 

h FE 

25 

— 

- 

SATURATION VOLTAGE 

Ic s “150hiA, 

I B *-15«A 

VCE 

(sat) 


-1.5 

■ 

VOLTS 

SATURATION VOLTAGE 

Ic*-150mA, 

5mA 

V BE - 
(sat) 

> — 

,-1.3 

VOLTS 

SMALL SIGNAL, SHORT- 
CIRCUIT FORWARD CURRENT 
TRANSFER RATIO 

I C »-50wA. 

V C E»-10V. f*20wc 

hfe 

3.0 



SMALL SIGNAL, SHORT- 
CIRCUIT, FORWARD CURRENT, 
TRANSFER RATIO 

Vce*-5V. Ic-1biA. 
f=1kc 

hfe 

25 

100 


SMALL SIGNAL, SHORT- 
CIRCUIT, FORWARD CURRENT, 
TRANSFER RATIO 

V C E s "tOV, I C *“5*A, 
f*1kc 

hfe 

30 
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CIRCUIT INPUT IMPEDANCE 

Vce 3 -5V. Ic*-1m«, 
f=1 kc 

bib 

25 

35 

OHMS 
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CIRCUIT INPUT IMPEDANCE 

Vce'-IOV, I c «-5i»A, 
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10 

OHMS 
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8X1O" 4 
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CUIT, OUTPUT ADMITTANCE 
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UMHO 
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CUIT. OUTPUT ADMITTANCE 
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5.0 

UMHO 

OUTPUT CAPACITANCE 

V CB *-10V, I E =0, 
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Cob 


45 

uuf 

SWITCHING TIME 
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td*tr* 

if 


50 

nsec 
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SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION"- 

REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED I_L 

BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING-:- 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MlL-P-19491,LEVEL A. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: _ _ 

LEAD DATA: PER ND 1015402. A CERTIFICATE OF COMPLIANCE 

WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


MARKING: THE MANUFACTURER'S NAME, TRADEMARK 

OR CODE; TYPE DESIGNATION; DATE CODE; LOT 
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ELECTRICAL REQUIREMENTS PER TABLE II 

COLLECTOR CUTOFF CURRENT, fl CBO) AT =100°C 
SWITCHBACK VOLTAGE,(LVCEO) 

COLLECTOR SATURATION VOLTAGE, (Vqe(SAT)) 
STATIC FORWARD CURRENT TRANSFER RATIO,(hFE) 
BASE SATURATION VOLTAGE (VbE(SAT)) 


DESIGN REQUIREMENTS: 

ELECTRICAL RATINGS: PER TABLE I 
ELECTRICAL CHARACTER.! ST ICS: PER TABLE II 
JUNCTION TEMPERATURE: -65°C TO ♦ 175°C 
POWER DISSIPATION: 

AT 25°C AMBIENT TEMP. - 400 MILLIWATTS.DERATING:LI NEAR 
TO ♦175°C. 

AT 25°C CASE TEMP, =1.5 WATTS,DERATING: 10 MILLIWATTS. 
PER DEGREE CENTIGRADE 

LIFE TEST CONDITIONS FOR ND 1002051 SAME AS FOR BURN-IN 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMP. 25° t 5°C. 

2. COLLECTOR VOLTAGE VCE X 20 VOLTS t5% 

3. POWER DISSIPATION 200 * 10 MILLIWATTS 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AND 
FOLLOWING BURN-IN. 

a. SWITCHBACK VOLTAGE, LyCEO 

b. COLLECTOR CUTOFF CURRENT, IcBO* 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE 
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SPECIAL CONDITIONING BY SUPPLIER (CONT'D): 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS AND/OR HAVE 
CHANGED MORE THAN *20* TO -40% IN hpE OK HAVING IN¬ 
CREASED MORE THAN 50mA IN IcBO SHALL NOT BE ACCEPTABLE. 
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REQUIREMENTS: 4 

fl E Interpret drawing in accordance with standards prescribed 

BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1 _ 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION- 

REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMEN PE P I— 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING--- 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

MIL-S- 19491, LEVEL A. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: „ _ iiu „ r 

(1) LEAD DATA: PER ND 1015402. A CERTIFICATE OF COMPLIANCE 

WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK 

OR CODE; TYPE DESIGNATION; DATE CODE; LOT 

CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-S- 19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 

B. ELECTRICAL REQUIREMENTS PER TABLE II 

(1) COLLECTOR CUTOFF CURRENT, (l CBo) AT=100°C 

(2) SWITCHBACK VOLTAGE,(LVCEO) 

(3) COLLECTOR SATURATION VOLTAGE, (VcE(SAT)) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO,(Hfe) 

(5) BASE SATURATION VOLTAGE (Vbe(SAT)) 


DESIGN REQUIREMENTS: 

A. ELECTRICAL RATINGS: PER TABLE I 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

C. JUNCTION TEMPERATURE: -65°C TO ♦ 175°C 
0. POWER DISSIPATION: 

AT 25°C AMBIENT TEMP.= 400 MILLIWATTS.DERATING:LI NEAR 
TO ♦175°C. 

AT 25°C CASE TEMP, =1.5 WATTS,DERATING: 10 MILLIWATTS 
PER DEGREE CENTIGRADE 

E. LIFE TEST CONDITIONS FOR ND 1002051 SAME AS FOR BURN-IN 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON F" 

ND 1002034 FOR THIS DRAWING. r~ 


. SPECIAL CONDITIONING BY SUPPLIER: , 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

FOLLOWING CONDITIONS: 

1. AMBIENT TEMP. 250 t 5°C. 

2. COLLECTOR VOLTAGE VCE 1 20 VOLTS ±5% 

3. POWER DISSIPATION 200 * 10 MILLIWATTS 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO, AND 
FOLLOWING BURN-IN. 

a. SWITCHBACK VOLTAGE, LyCEO 

b. COLLECTOR CUTOFF CURRENT, ICBO* 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO. hFE 
AT LOWEST SPECIFIED COLLECTOR CURRENT 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON INITIAL-MIDPOINT AND INITIAL-FINAL READ¬ 
INGS. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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NOTICE — WHEN COVKNNNINT DRAWINCS. tPCCIFICATIOM. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAR IH CONNECTION WITH A DEFINITELY 
RELATED SOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES SOVERN- 
RENT THEREAT INCURS NO RESPONSIAILITY NOR ANY OALIAATION WHATSOEVER: 
AND THE FAi'T THAT THE COVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO SI RESAROED AY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IMS ANY RISHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATEO THERETO. 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: PER NASA DOCUMENT 1015402- A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO 0»fe) 

COLLECTOR CUTOFF CURRENT (IcB0> 

SATURATION VOLTAGE (V C e(SAT)> 

SWITCHBACK VOLTAGE (LV CE0 ) 

SATURATION VOLTAGE (V BE (SftT)) , . 

SMALL-SIGNAL, SHORT-CIRCUIT FORWARD CURRENT TRANSFER RATIO (hf e ) 

MARKING: HARk UNITS PER NYL-STD-130 WITH THE MANUFACTURERS NAME, 

, TRADEMARK, DR,CODE,vTYPE. DESIGNATION,.DATE CODE,-LOT C00E AND 
SERIAL. NUMBER. i - 

GROUP II (DESIGN REQUIREMENTS): 

JUNCTION TEMPERATURE: -65*C TO ♦175*C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION 

AT 25*C AMBIENT TEMPERATURE: 400 MILLIWATTS 
DERATING LINEAR TO *175*C 
AT 25«C CASE TEMPERATURE: 1.5 WATTS 

OERATING: 10 MILLIWATTS PER DEGREE CENTIGRADE. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS 1. 

PACKAOING.AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH M1L-P-19491, LEVEL A, IN BOTH INSTANCES. 
MARKING.OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
BE IN ACCORDANCE WITH MILrP-19491 AND SHALL.INCLUQE THE NASA 
DRAWING NUMBER AND REVISION 4ETTER. 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. XASE •TEMPERATURE: • ♦55* 1 10*C 

2. COLLECTOR VOLTAGE V CE : -20 VOLTS 1 5%. 

3. POWER DISSIPATION: 500150 MILLIWATTS (Tj » ♦105*C). 


S820I0I 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

4. SWITCHBACK VOLTAGE. L V CE0 " 
b. COLLECTOR CUTOFF CURRENT, I CB0 
'c. COLLECTOR SATURATION VOLTAGE, V CE(sflT) . 
d. STATIC FORWARD CURRENT TRANSFER RATIO, h EE . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, THE FINAL 
READING AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
JEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM 
ITS INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN 10X IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70J27. 
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ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES SOVERN- 
KENT THERERT INCURS NO RESPONSIRILITT NOR ANT ORLI6ATION WHATSOEVER; 
A NO THE FACT THAT THE SOVERNNENT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIEO THE SAIO DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RESARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSIN6 THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANT RISHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATEO THERETO. 


TABLE II 


ELECTRICAL CHARACTERISTICS AT T c = 25*C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 


CONDITIONS 


SYMBOL 


SPECIFICATION LIMITS 


MIN 


MAX 


UNITS 


COLLECTOR CUTOFF CURRENT 


Ie=0^Vc|*-30V 


ICBO 


1.0 


uA 


COLLECTOR CUTOFF CURRENT 


lE=0, V CB *-30V, 
T C =150*C 


ICBO 


100 


uA 


BREAKDOWN VOLTAGE [> 
(SUSTAINING) 


I C *-100mA, 

r be < ion 


lvcer 


-50 


VOLTS 


BREAKDOWN VOLTAGE 
(SUSTAINING) f> 


Ir*-100mA, 

V B E ■ OPEN 


LV C eo 


-J5 


VOLTS 


STATIC FORWARD CURRENT 
TRANSFER RATIO f> 


IC*-150mA, 

v CE *-iov 


h FE 


30 


90 


STATIC FORWARD CURRENT 
TRANSFER RATIO &> 


I c *-5mA, V C E S *10V 


h FE 


25 


SATURATION VOLTAGE 


Ic=-150mA # 

I B «-15mA 


VCE 

(sat) 


-1.5 


VOLTS 


SATURATION VOLTAGE 


I^*-150mA, 
I B *-15mA 


VBE 

(sat) 


-1.3 


VOLTS 


SMALL SIGNAL, SHORT- 
CIRCUIT FORWARD CURRENT 
TRANSFER RATIO 


I C s-50n»A, 
V C e*- 10V, f*20mc 


hfe 


3.0 


SMALL SIGNAL. SHORT- 
CIRCUIT, FORWARD CURRENT, 
TRANSFER RATIO 


VCE=-5V, IC s - 1lwA * 
f=1 kc 


hfe 


25 


100 


SMALL SIGNAL, SHORT- 
CIRCUIT, FORWARD CURRENT, 
TRANSFER RATIO 


V C E S -10V, I C ’-5mA 
f=1kc 


hfe 


30 


SMALL SIGNAL, SHORT- 
CIRCUIT INPUT IMPEDANCE 


VCE S -5V, 
f=1 kc 


hi b 


25 


35 


OHMS 


SMALL SIGNAL, SHORT- 
CIRCUIT INPUT IMPEDANCE 


V C e»- 10V. I C 3 -5mA, 
f=1kc 


hib 


SMALL SIGNAL, OPEN-CIR¬ 
CUIT REVERSEtVOLTAGE ' 
TRANSFER RATIO 


v CE 3 -5v, ic a -'« A » 

f s 1kc 


hrb 


10 

8X10" 4 


OHMS 


SMALL SIGNAL. OPEN-CIR¬ 
CUIT REVERSE-VOLTAGE 
TRANSFER RATIO 


Vce*" 10V, Ic=-5mA 
f=1kc 


hrb 


8X10’ 


SMALL SIGNAL, OPEN-CIR¬ 
CUIT, OUTPUT ADMITTANCE 


VCE S -5V, IC a -l"» A . 

f=1 kc 


hob 


1.0 


UMHO 


SMALL SIGNAL, OPEN CIR¬ 
CUIT, OUTPUT ADMITTANCE 


V C E*-10V, I C »-5«A 
f=1kc 


hob 


5.0 


UMHO 


OUTPUT CAPACITANCE 


V CB *-10V, I E 3 0, 
f=1mc 


Cob 


45 


uuf 


SWITCHING TIME 
(NON-SATURATING CIRCUIT) 


IC40mA, 
V CC S -18V 


td*tr* 

tf 


50 


nsec 


1> PULSE CONDITIONS: LENGTH < 300 usee; DUTY CYCLE < 1% 
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notice — whim eovemmiNT drawing*. specifications, on otmen data 

ANE USED PON ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
NELATEO OOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT TMERENY INCURS NO RESPONSINILITY NOR ANY ONLI6ATION WHAWCVCN: 
ANO THE FACT THAT THE OOVERNMENT MAY HAVE FORMULATED. FURNISHED. ON 
IN ANY WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO RE REGARDED NY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING TME^HOLDER OR ANY OTHER PERSON ON CORPORATION. OR CONVEY- 
IMG ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAV RE RELATED THERETO. 


DESCRIPTION 


SEE PROCUREMENT NOTE 


DATE I APPROVAL 


REQUIREMENTS: 


A revised per tdrr QQ^ /3 <^3 Dll 


CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY (KOVAR) PER NASA DOCUMENT PS 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 

ZENER VOLTAGE (V z ) 

ZENER IMPEDANCE (Z ZT AND Z ZK ) 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE TYPE DESIGNATION, DATE CODE, LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD-1J0. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -fc5*C TO ♦175»C. 

TOLERANCE: i 5X 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 400 MILLIWATTS MAX. DERATE 3.2 MW/*C ABOVE 50‘C AMBIENT. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND 1002054. . 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 1- 

PACKAGING AND PACKING: UNIT PACKAGING AND JACKING iSHALL JE IN ACCORDANCE .WITH 
MTL-P-1W1 LEVEL A-IN BOTH INSTANCES. 

' Ill NARKING OF UNIT PACKAGES' AND iBKTERIOR -SHIPPING ‘CONTAINERS SHALL BE ACCORDANCE 

'iwtTH^NIL-P-15451"AN0^SMALL'ilN C LU0E'i1NE':NAS*'i0RAWING‘NUNBER ‘ANG tREVISION'IiETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE: 100*C ! O'C 

2. POWER DISSIPATION: 50* OF CASE TEMPERATURE RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR PARAMETRIC 
CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR 
TO AND FOLLOWING BURN IN: 

1. ZENER VOLTAGE (V z ) I- 

2. DYNAMIC IMPEDANCE (Z ZT ) - 

PARAMETRIC CHANGE LIMITS: --- 

1. ZENER VOLTAGE ♦ IX OF INITIAL VALUE. -—- 

2. DYNAMIC IMPEDANCE i 5X OF INITIAL VALUE. -SHEET - )- 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. - 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OK OTHER DATA 
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TABLE I ^_ 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS_ 


POWER JUNCTION ElA 

DISSIPATION TEMPERATURE TYPE 

AT 50*C AMBIENT DESIGNATION 

(P) (Tj) 


MU 
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__ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE * ?5*C 
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NOTICE - WMIH GOVEBNMENT OR*WINES. •PECIFICATIONE.OBOTHEADATA 
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V 9820101 


REVISIONS 


_ TABLE II (CONTIHUED) 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE 


ZENER 

VOLTAGE 

(V Z ) 


PARAMETER 

ZENER 

IMPEDANCE 

<ZZT> 


ZENER 

IMPEDANCE 

tfZK> 


SPEC IFI CAT I ON LIMITS 


CONDITIONS 


5.2 MA 

5.2 MA 
0.25 MA 

4.6 MA 

4.6 MA 
0.25 MA 

4.2 MA 

4.2 MA 
0.25 MA 

3.6 MA 
3.8 MA 

0.25 MA 
3.4 MA 

3.4 MA 
0.25 MA 

3.2 MA 

3.2 MA 
0.25 MA 

3.0 MA 
3.0 MA 
0.25 MA 

2.7 MA 
2.7 MA 

0.25 MA 

2.5 MA 
2.5 MA 

0.25 MA 

2.2 MA 
2.2 MA 

0.25 MA 
2.0 MA 
‘ 2.0 MA 
» 0.25 MA 
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NOTICK — WHEN SOVERNMEMT ON A WINKS. SPECIFICATIONS. ON OTHKR DATA 
ARK USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED COVERN 

WENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLI6ATION WHATSOEVER: 
ANO THE FACT THAT THE SOVERNNENT NAY HAVE FORNULATED. FURNISHED. OR 




CATION ON OTHERWISE AS IN ANY MANNER 
CORPORATION. OR CONVEY¬ 
OR SELL ANY 


REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY (KOVAR) PER NASA DOCUMENT PS 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 
ZENER VOLTAGE (V z ) 

ZENER IMPEDANCE (Z ZT AND Z ZK ) 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE TYPE DESIGNATION, DATE CODE, LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): • 

STORAGE TEMPERATURE: -65*C TO ♦175*C. 

TOLERANCE: 15* 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. _ 

POWER DISSIPATION: 400 MILLIUATTS MAX. DERATE 3.2 MU/*C ABOVE 50*C AMBIENT. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NO I0020S4. _ 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS t. 

PACKAGING4N0 PACEUW* « ♦UNIT iPACKAGING iBJBI 'RACKtNG SHALL JE ’tN ACCORDANCE',WITH 
MTL-P-lY4T1' LEVEL A r IN SOTH INSTANCES. 

’i(t) • MARKING OF UNIT PACKAfltS AND iBXTESIOR SNIFFINS CONTAINERS SHALL <8E ACCORDANCE 
(WITH N»L-P-1Y4V1AND iSMAIlL l INCLUDE! TNEiNASMDRAMMftiMUHAER'AMO iREVISION'LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS. % 

1. AMBIENT TEMPERATURE: 100*C ♦ 0*C 

2. POWER DISSIPATION: 50% OF CASE TEMPERATURE RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR PARAMETRIC 
CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR 
TO AND FOLLOWING BURN IN: 

1. ZENER VOLTAGE (V z ) ,_ 

2. DYNAMIC IMPEDANCE (Z ZT ) _ 

PARAMETRIC CHANGE LIMITS: -§— 

1. ZENER VOLTAGE 1 IX OF INITIAL VALUE. - 

2. DYNAMIC IMPEDANCE ± 5% OF INITIAL VALUE. _”- 

SHEET 1 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY M1L-D-70327. - 
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PATCHYCB INVCNTtON THAT WAY IN ANY NAY M MLATBN TMCNCTO. 


> REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN NB 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN NO 1015404, CLASS 2. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 
DuwtT PER NO 1015401. UNTIL THIS MATERIAL IS AVAIL¬ 
ABLE IN PRODUCTION (AT WHICH TIME THE DRAWING WILL 
BE UPDATED BY CHANGE) THE MATERIAL SHALL BE: 

ANODE: COPPER, TIN DIP 
CATHODE? DUMET, TIN DIP 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 
ZENER VOLTAGE (Vz AT IZT> 

ZENER IMPEDANCE (Zzi) 

REVERSE CURRENT (IR) AT 25°C 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. 

, DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II. 

MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -650C TO ♦175°C. 

SURGE CURRENT: 5 X IZM (TABLE I), 5 SURGES AT 1 MINUTE 
INTERVALS OF 8.3 M SEC DURATION SUPER IMPOSED ON IzT 
TABLE II) 

THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): 375°C/W 
maximum 

POWER DISSIPATION: 400 MILLIWATTS MAX., DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT 

PACKAGING AND PACKING! UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002123. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 
FOR THIS DRAWING. 
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_ REVISIONS _ 

DESCRIPTION PATE APPROVAL 

REPLACES REV A WITH CHANGES 

AND UPGRADED TO CLASS A_ ., tt . a+, 

RELEASE PER TDRR 0/7 TO- . 


-- -1 TABLE II _ 

ELECTRICAL CHARACTERISTICS AT T c . 25*C (UNLESS OTHERWISE SPECIFIED) 



CONDITIONS 

SYMBOL - 

SPECIFICATION 

LIMITS 

PARAMETER 

MIN 

MAX 

UNITS 

COLLECTOR CUTOFF CURRENT 

I E «0. v cb *-jov 

*CBO 

- 

1.0 

uA 

COLLECTOR CUTOFF CURRENT 

Ie* 0. V CB ~J0V. 
Tf*150*C 

ICBO 


100 

uA 

COLLECTOR 

I C «-100mA, 

lv CER 

-50 

- 

VOLTS 

BREAKDOWN VOLTAGE 

r B e < ion 





SWITCHBACK VOLTAGE 

I C «-100*A, 

Igz O 

lv CEO 

-35 


VOLTS 

STATIC FORWARD CURRENT 

I c «-150mA, 

h FE 

30 

90 

- 


TRANSFER RATIO 

STATIC FORWARD CURRENT 
TAANSFFR RATIO 

COLLECTOR 

SATURATION VOLTAGE 
BASE SATURATION 
VOLTAGE _ 

SMALL SIGNAL, SHORT- 
CIRCUIT FORWARD CURRENT 
TRANSFER RATIO _ 

SMALL SIGNAL. SHORT- 
CIRCUIT, FOBUARO CURRENT, 
TRANSFER RRTIO _ 

SMALL SIGNAL, SHORT- 
CIRCUIT. FORWAND CURRENT. 
TRANSFER RATIO 


V C £»-10V 
IC*-SmA, ¥ce« 

I c *-150pA. 
I b »-1SmA 
I C —150mA, 

I B *-15mA 

I c «-S0mA, 



VCE 

(sat) 

— 

-1.5 

VOLTS 


- 8E 

(sat) 

* 

-1.3 

VOLTS 

f«?0m€ 

bft 

3.0 

- 

- 

I C *-1«A, 

hft 

25 

100 

- 


TABLE I 


MAX I HUN RATINGS 


VCE-IOV. IC—5^. 
f«1kc 


COLLECTOR 

EMITTER 

COLLECTOR 

COLLECTOR 

VOLTAGE 

VOLTAGE 

VOLTAGE 

POWER 

<*CB> 

(V E |) 

<V C E> 

DISSIPATION 

V DC 

V DC 

V DC 

W 

-50 

-5 

-35 

1.5 


TTPE 

DESIGNATION 
(FOR REFERENCE) 


SMALL SIGNAL. SM0AT- 
CIACUIT INPUT IMPEDANCE 

Vce“" 5V, I^.-lua, 
f.lkc 

Rib 

25 

35 

OHMS 

SHALL SIGNAL, SHORT- 
CIRCUIT INPUT IMPEORNCE 

Vce-IOV. I C ““5«A, 
f.lkc 

bib 

— 

10 

OHMS 

SMALL SIGNAL. OPEN-CIR¬ 
CUIT REVERSE-VOLTA6E 
TRANSFER RATIO 

V C E-5V. Ic-1bA. 
f.lkc 

brb 


8X1 O' 4 

) 4 


SMALL SIGNAL, OPEN-CIR¬ 
CUIT REVERSE-VOLTAGE 
TRANSFER RRTIO 

V C E—TOV, I C .-5«A, 
f.lkc 

brb 


8X1o -4 

1 


SMALL SIGNAL. OPEN-CIR¬ 
CUIT. OUTPUT ADMITTANCE 

Vce**SY• 
f.lkc 

bob 

- 

r 

UMHO 

SMALL SIGNAL. OPEN CIR¬ 
CUIT, OUTPUT ADMITTANCE 

Vce-IOV. I C »-5«A, 
f.lkc 

bob 

— 

r 

UMHO 

OUTPUT CAPACITANCE 

V C B*-10V. I E *0. 
f *1 mc 

Cob 

- 

45 

yuf 

SWITCHING TINE 
(N0N-SATUAATIN6 CIRCUIT) 

I(.-40aA, 

Vcc-IW 

t4*tr* 

tf 

• 

50 

nstc 

COLLECTOR CUTOFF 
CURRENT 

VCB = 30V0C 
Tr=100®t 

ICBO 

— 

SO 

uA 


SPECIAL CONDITIONING BY SUPPLIER (CONT'D): 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS AND/0,1 HAVE 
CHANGED MORE THAN *20 % TO -40% IN hpc OR HAVING IN¬ 
CREASED MORE THAN 50mA IN IcBO SHALL NOT BE ACCEPTABLE. 
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c AN0 UPGRADED TO CLASS A 

RELEASE PER TDRR OHIO £-24-0 Ul 


_ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C (UNLESS OTHERWISE SPECIFIED) 


VOLTAGE TEST 

* (v z ) CURRENT 

VDC I 

ATU t CIZT> CIZK) 


-1 68 * 5 % 
-2 75*8% 

-3 8.2*5% 

-4 ai*s% 


(IZT)OZK) 
MADC MADC 

18.5 1.0 

16.5 0.5 
15.0 0.5 
U.O 0.5 


MAXIMUM 

ZENER IMPEDANCE 
(ZZT) T(Z7k) 

■AT Izt aTTzk 

OHMS OHMS 


MAXIMUM ! 

REVERSE CURRENT 
(|R) I TIr) AT 

AT 25°C AT 100°C VOLTS 
UA DC UA DC DC . 


VOLTAGE REGULATION 


-5 

IG*5~* 

12.5 0.25 

8.5 


-6 

11*5% 

11.5 i 

9.5 


-7 

12*5% 

10.5 

11.5 


-8 

13*5% 

9.5 

13.0 


-9 

15*5% 

8.5 

16.0 


-10 

16*5% 

7.8 

17.0 

700 

-11 

18*5% 

7.0 

21 

750 

-12 

20*5% 

6.2 

25 

750 

-13 

22*5% 

5.6 

29 

750 

-14 

24*5% 

5.2 

33 

750 

-15 

27*5% 

4.6 

41 

750 

-16 

30*5% 

4.2 

49 

1000 

-17 

33*6% 

3.8 

58 

1000 

-18 

36*5% 

3.4 

70 

1000 

-19 

39*5% 

3.2 

80 

1000 

-20 

43*5% 

3.0 

93 

1500 

-21 

47*5% 

2.7 

105 

1500 

-22 

51*5% 

2.5 

125 

1500 

-23 

56*5% 

2.2 .» 

150 

2000 

-24 

62*6% 

2.0 0.25 

185 

2000 

-25 

IL5*2% 

10.5 0.25 

10.5 

700 


<ZM 

(MAqc) 

5.8- 29 

5.3- 26.5 

4.8- 24.0 

4.4- 22.0 
4.0-20.0 

3.5- 17.5 
3.2-16.0 
3.0-15.0 


MAX A VZ 
VDC 


n.o 

2.6- 13.0 

12,0 

2.5- 12.5 

14.0 

2.1- 10.5 

15.0 

1.9- 9.5 

17.0 

1.7- 8.5 

18.0 

1.6- 8.0 

21,0 

1.4- 7.0 

23.0 

1.3- 6.5 

25.0 

1.2- 6.0 

27.0 

1.1- 5.5 

30.0 

.91-4.55 

33,0 

.88-4.4 

36.0 

.79-3.95 

39.0 

.74-3.70 

43.0 

.69-3.45 

47.0 

.60-3.0 

8.7 

3.5 Il75 


MAXIMUM MINIMUM 
FORWARD BREAKDOWN 
VOLTAGE VOLTAGE 
DROP AT AT IZK 
200 MA DC 

VDC VDC 


MAXIMUM 
TEMPERATURE 
COEFFICIENT 
AT IZT 

(25°C TO 125°C) 

X/°C 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 

SIONS SPECIFIED IN ND 1015404, CLASS 2. 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 

DUMET PER MD 1015401. UNTIL THIS MATERIAL IS AVAIL- 
£RI c |N PRnntlCTKM (AT WHICH TIME THE DRAWING WILL 
BE UPDATED BY CHANGE) THE MATERIAL SHALL BE: 

a. ANODE: COPPER, TIN DIP 

b. CATHODE: DUMET, TIN DIP 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) ELECTRICAL CHARACTERISTICS: PER TABLE II 

ZENER VOLTAGE (Vz AT IZT> 

ZENER IMPEDANCE (Zzt) 

REVERSE CURRENT (IR)AT 25°C 

(3) MARKING: THE MANUFACTURER’S NAME, TRADEMARK OR CODE; 

MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. 

3 DESIGN REQUIREMENTS: 

A ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

0 SURGE CURRENT: 5.X IZM (TABLE I), 5 SURGES AT 1 MINUTE 
INTERVALS OF 8.3 M SEC DURATION SUPER IMPOSED ON IZT 
TABLE II) 

E THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): 375°C/W 
MAX I MUM 

F. POWER DISSIPATION: 400 MILLIWATTS MAX., DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

G PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 
FOR THIS DRAWING. 


2 
















































4 


3 


2 


REVISIONS 


NOTICK — WHEN SOVCRNMtNT DKAWINM. SRf CIMC. ATION*. OR OlHCR DATA 
ARC UKO FOR ART PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED COVERNNENT PROCUREMENT OPERATION THE UNITEO STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMU LATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER ON ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANY 
PATENTED INVENTION THAT MAT IN ANV WAY RE RELATED THERETO. 


4. 


B. 


C. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 24-0 HOURS AT THE 
FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE:. 100°C °C 

2. POWER DISSIPATION: IOO MILLIWATTS 

•(DIODE IN VOLTAGE BREAK DOWN CONDITION) 

3. MOUNTING: BY CLIPS 1/2 INCH t 1/16 INCH FROM 
DIODE BODY. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
, ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

1. ZENER VOLTAGE AT IZT 

2 . ZENER IMPEDANCE AT IZT 
REVERSE LEAKAGE CURRENT AT 25°C 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS(SE£ N0TE4) 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

1. ZENER VOLTAGE: t 3# OF INITIAL VALUE 

2. ZENER IMPEDANCE: 115# OF INITIAL VALUE 

3. REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 
OR I uA WHICHEVER IS GREATER. 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10# OF THE DC LEVEL. 


* ■ 


3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF 
BREAKDOWN VOLTAGE AT 10# IZM, THEN INCREASING CURRENT 
TO 50# IZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 
90 SECONDS (MINIMUM). THE DIFFERENCE IN MEASURED 
VOLTAGE IS A Vz. DURING THIS TEST THE DIODE SHALL BE 
SUSPENDED BY ITS LEADS A MINIMUM OF 1/2 INCH FROM THE 
BODY OF THE DIODE IN A STILL AIR AMBIENT OF 25°C. 


4. FOR LOTS GREATER THAN 100 PIECES. 


a 
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> 

r 
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REPLACES REV B WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR 0(110 


<v/( 

D 

REVISED PER TDRR 0 3 3 12. 


Jit 


TABLE I 


DASH 

NUMBER 

MAXIMUM RATINGS AT AMBIENT TEMPERATURE 25°C ! 

ZENER 

CURRENT 

Ozm) 

POWER 

DISSIPATION 

(P) 

JUNCTION 

TEMPERATURE 

(Tj) 

El A 1 

TYPE ! 

DESIGNATION 
(FOR REF ONLY) ! 


MAj)q 

' MW 

°C 


-1 

58 

400 

175 

1N957B 

-2 

53 





1N958B 

-3 

48 





1N959B 

-4 

44 





1N960B 

-5 

40 





1N961B 

-6 

35 





1N962B 

-7 

32 





1N963B 

-8 

30 





1N964B 

-9 

26 





1N965B 

-10 

25 





1N966B 

-11 

21 





1N967B 

-12 

19 





1N968B 

-13 

17 





1N969B 

-14 

16 





1N970B 

-15 

14 





1N971B 

-16 

13 





1N972B 

-17 

12 





1N973B 

-18 

11 





1N974B 

-19 

9.1 





1N975B ' 

-20 

9.8 





1N976B 

-21 

7.9 





1N977B 

-22 

7.4 





1N978B 

-23 

6.9 



t 

1N979B 

-24 

6.0 

400 

175 

1N980B 

-25 

26 

400 

175 

.4MII5Z2 

-26 

16 

400 

175 


-27 

15 

400 

175 
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> REQUIREMENTS: 

1. GENERAL: 

A. interpret drawing in accordance with standards prescribed 

BY MlL-D-70327 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN NO 100205*. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

C SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN ND 1015*0*, CLASS 2. 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

0 ) LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 
DUMET PER ND 1015*01. UNTIL THIS MATERIAL IS AVAIL¬ 
ABLE IN PRODUCTION (AT WHICH TIME THE DRAWING WILL 
BE UPDATED BY CHANGE) THE MATERIAL SHALL BE: 

a. ANODE: COPPER, TIN DIP 

b. CATHODE: DUMET, TIN DIP 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) ELECTRICAL CHARACTERISTICS: PER TABLE 11 

ZENER VOLTAGE (Vz AT IZT> 

ZENER IMPEDANCE (Zzt) 

REVERSE CURRENT (IR)AT 25°C 

(3) MARKING* THE MANUFACTURER'S NAME, TRADEMARK, OR CODE: THE NASA DRAWING NUMBER, 

WHICH* SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, DASH NUMBER AND REVISION 
LETTER- AND MANUFACTURER'S SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
nS Jhf'pART PER MIL-STD-130. THE CATHODE END OF THE PART SHALL BE IDENTIFIED WITH 
A COLOR BAND. MANUFACTURERS PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

3 DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65«C TO ♦175°C. 

D SURGE CURRENT: 5.X IZM (TABLE I), 5 SURGES AT 1 MINUTE 
INTERVALS OF 8.3 M SEC DURATION SUPER IMPOSED ON IZT 
TABLE II) 

E THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): 375°C/W 
MAXIMUM E 

F. POWER DISSIPATION: *00 MILLIWATTS MAX., DERATE 2.67 MW/°C -r-- 

ABOVE 25°C AMBIENT. 0 

G PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL C 

BE IN ACCORDANCE WITH ND 1002129. B_ 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 

SIONS SPECIFIED IN ND 1015404, CLASS 2. 


2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREmEnTS: 

(1) LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 

DUMET PER ND 1015401. UNTIL THIS MATERIAL IS AVAIL¬ 
ABLE IN PRODUCTION (AT WHICH TIME THE DRAWING WILL 
. BE UPDATED BY CHANGE) THE MATERIAL SHALL BE: 

a. ANODE: COPPER, TIN DIP 

b. CATHODE: DUMET, TIN DIP 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) ELECTRICAL CHARACTERISTICS: PER TABLE II 

a. ZENER VOLTAGE (Vz AT IZT> 

b. ZENER IMPEDANCE (Zzt) 

c REVERSE CURRENT (IR)AT25°C 

(3) MARKING: The MANUFACTURER'S NAME, TRADEMARK, OR CODE: THE NASA drawing number, 

WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, DASH NUMBER AND REVISION 
LETTER; AND MANUFACTURER'S SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
ON THE PART PER ND1002019 THE CATHODE END OF THE PART SHALL BE IDENTIFIED WITH 
A COLOR BAND. MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 


J. 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65°C TO *175 0 C. 

D. SURGE CURRENT: 5 X Izm (TABLE I), 5 SURGES AT 1 MINUTE 

INTERVALS OF 8.3 M SEC DURATION SUPER IMPOSED ON IzT 
TABLE II) 

E. THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 

INCH FROM BODY OF DIODE IN STILL FREE AIR): 375°C/W 
MAXIMUM 

F. POWER DISSIPATION: 400 MILLIWATTS MAX., DERATE 2.61 MW/°C 

ABOVE 25°C AMBIENT. 

G. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND 1002129. 
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NOTICK — WHEN GOVERNMENT DRAWINGS. SRECIFICATIONS OR OTHER DATA 
ARE USEO TOR ANT RURROSE OTHER THAN IN CONNECTION WITH A 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES lGOVERM- 
WENT THERERT INCURS NO RESRONSIRILITT NOR ANT ORLIGATIOM WMATSOEVEK: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FUMISMED. OR 
IN ANT WAT SUPPLIED THE SAID 0RAWIN6S. SPECIFICATIONS OR OTHER »*▼*** 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN AMT MANNS" 
LICENSING THE HOLDER OR ANT OTHER PERSON 0*, c O*FORATIORL OR CONVET- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATED THERETO. 


DATE APPROVAL 


SEE PROCUREMENT NOTE 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA- GOLD PLATED IRON-NICKEL-COBALT ALLOY (KOVAR) PER NASA DOCUMENT PS 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II 

ZENER VOLTAGE (V z ) 

ZENER IMPEDANCE (Z 2T AND Z ZK ) 


MARKING- THE MANUFACTURER'S NAME, TRADEMARK, OR CODE TYPE DESIGNATION, DATE CODE, LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD-130. 


GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO +175*C. 

TOLERANCE: t 5% 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 400 MILLIWATTS MAX. DERATE 3.2 NW/*C ABOVE 50*C AMBIENT. 
UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND 1002054. 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR No. 00 ^ _ DATE 


SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS t, 
PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE .WITH 
MlL-P-19441 LEVEL A IN BOTH INSTANCES. 


, (1 ) NARKING OF UNIT PACKAGES ANO EXTERIOR SHIPPING CONTAINERS SHALL BE ACCORDANCE 
iWITH NtL-P-19491 ANO SHAUL .INCLUDE TNE NASAiOhAWING NUNBER AND .REVISION LETTER. 


1.00 MIN 


.300 MAX 


1.00 MIN 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE: 100*C i 0»C 

2. POWER DISSIPATION: 50% OF CASE TEMPERATURE RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR PARAMETRIC 



CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


BANO DENOTES 
'POSITIVE (CATHODE) END 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR 
TO AND FOLLOWING BURN IN: 


1. ZENER VOLTAGE (V z ) 

2. DYNAMIC IMPEDANCE (Z ZT ) 
PARAMETRIC CHANGE LIMITS: 


1. ZENER VOLTAGE ♦ 1% OF INITIAL VALUE. 

2. DYNAMIC IMPEDANCE i 5% OF INITIAL VALUE. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. h 

PROCUREMENT NOTE: 
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— SEE PROCUREMENT NOTE 


TABLE II 


TABLE I 



MANUFACTURER 1 ! 

5 ABSOLUTE MAXIMUM RATINGS 


DASH 

ZENER 

POWER 

JUNCTION 

EIA 


NUMBER 

CURRENT 

DISSIPATION 

TEMPERATURE 

TYPE 



55 # C BASE 

AT 50°C 

AMBIENT 



DESIGNATION 



<IZM> 

(p) 

(Tj) 




Mfl DC 

MW 

•c 



-1 

47 

400 

175 

1N957 


-2 

42 





1N958 


-3 

38 





1N959 


•4 

35 





1N960 


-5 

32 





1N961 


-4 

28 





1N962 


-7 

26 





1N963 


-8 

24 





1N964 


-9 

21 





IN 565 


-10 

19 





1N966 


-11 

17 





TTT967 


-12 

15 





1N968 


-13 

14 





1N969 


-14 

13 





1N970 


-15 

11 





1N971 


-16 

10 





TR973 


-17 

9.2 





1N973 


-18 

8.5 





1N974 


-19 

7.8 





1N975 


-20 

7.0 





1N976 


-21 

6.4 

. 




1N977 


-22 

5.9 





1N978 


-23 

5.4 


r 

1 


1N979 


-24 

4.9 

4i 

30 

175 

1N980 



ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25 # C 


PARAMETER 


DASH 

NUMBER 

ZENER 

VOLTAGE 

(V Z ) 

ZENER 

IMPEDANCE 

«ZT> 

ZENER 

IMPEDANCE 

«ZK) 

CONDITIONS 

MIN 

MAX 

UNITS 


X 



*ZT 

S 

18.5 MA 

6.46 

7.14 

VOLTS 

-001 


X 


IZT 

z 

18.5 MA 

- 

4.5 

OHMS 




X 

IZK 

z 

1.0 MA 

- 

700 

OHMS 


X 



IZT 

s 

16.5 MA 

7.125 

7.875 

VOLTS 

-002 


X 


X ZT 

z 

16.5 MA 

- 

5.5 

OHMS 




X 

IZK 

s 

0.5 MA 

- 

700 

OHMS 


X 



IZT 

z 

15 MA 

7.79 

8.61 

VOLTS 

-003 


X 


IZT 

z 

15 MA 

- 

6.5 

OHMS 




X 

IZK 

= 

0.5 MA 

- 

700 

OHMS 


X 



IZT 

= 

14 MA 

8.645 

9.555 

VOLTS 

-004 


X 


IZT 

z 

14 MA 

- 

7.5 

OHMS 




X 

! zk 

— 

0.5 MA 

- 

700 

OHMS 


X 



IZT 

z 

12.5 MA 

9.5 

10.5 

votf-T 

-005 


X 


X ZT 

z 

12.5 MA 

- 

8.5 

OHMS^ 




X 

!ZK 

z 

0.25 MA 

- 

700 

OHMS 


X 



IZT 

z 

11.5 MA 

10.45 

11.55 

vot'fcAJ 

-006 • 


X 


IZT 

z 

11.5 MA 

- 

9.5 

OHMS 




X 

IZK 

z 

0.25 MA 

- 

700 

OHMS 


X 



IZT 

z 

10.5 MA 

11.4 

12.6 

VOLTS 

-007 


X 


IZT 

z 

10.5 MA 

- 

11.5 

OHMS 




X 

IZK 

z 

0.25 MA 

- 

700 

OHMS 


X 



X ZT 

s 

9.5 MA 

J 2.35 

13.65 

VOLTS 

-008 


X 


IZT 

S 

9.5 MA 

- 

13 

OHMS 




X 

X ZK 

z 

0.25 MA 

- 

700 

OHMS 


X 



IZT 

s 

8.5 MA 

14.25 

15.75 

VOLTS 

-009 


X 


IZT 

z 

8.5 MA 

- 

16 

OHMS 




X 

IZK 

s 

0.25 MA 

- 

700 

OHMS 


X 



IZT 

z 

7.8 MA 

15.2 

16.8 

VOLTS 

-010 


X 


IZT. 

z 

7.8 MA 

- 

17 

OHMS 




X 

! zk 

z 

0.25 MA 

- 

700 

OHMS 


X 



IZT 

= 

7.0 MA 

17.1 

18.9 

VOLTS 

-011 


X 


*ZT 

z 

7.0 MA 

- 

21 

OHMS 




X 

X ZK 

= 

0.25 MA 

- 

750 

OHMS 


X 



IZT 

z 

6.2 MA 

19.0 

21.0 

VOLTS 

-012 


X 


IZT 

z 

6.2 MA 

- 

25 

OHMS 




X 

IZK 

z 

0.25 MA 

- 

750 

OHMS 


X 



IZT 

z 

5.6 MA 

20.9 

23.1 

VOLTS 

-013 


X 


IZT 

z 

5.6 MA 

- 

29 

OHMS 




X 

IZK 

z 

0.25 MA 

- 

750 

OHMS 
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__ TABLE II (CONTINUED) __ 

E LECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE ■ 25*C _ 

PARAMETER I I SPECIFIC ATION LIMItT 


- SEE PROCUREMENT NOTE 
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HAX 

UNITS 

IZT 

5.2 MA 

22.8 
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- 
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- 
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2.5 MA 
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2.2 MA 
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185 
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2000 
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GROUP I (INSPECTION BY SUPPLIER ANO USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

COLLECTOR CUTOFF CURRENT (I C bo) 

SATURATION VOLTAGE (V E c( s ,t)) 

BREAKDOWN VOLTAGE (BV CE0 ) 

BREAKDOWN VOLTAGE (BV CB0 ) 

FORWARD CURRENT, TRANSFER RATIO (h fe ) 

' INVERSE CURRENT, TRANSFER RATIO (h fe (|HV)) 

EMITTER CUTOFF CURRENT (I EB0 ) 

MARKING: MARK UNITS PER NIL-STD-1JO WITH THE MANUFACTURERS 
NAME. TRADEMARK, OR CODE. TYPE DESIGNATION, DATE CODE, 

LOT CODE-AND.SERIALtNUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

JUNCTION TEMPERATURE: -65*0 TO +175*C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION: 

AT 25 »C AMBIENT TEMPERATURE: 150 MILLIWATTS, MAXIMUM 
DERATING: 1 MW PER DEGREE CENTIGRADE 
AT 25*C CASE TEMPERATURE: 1 WATT, MAXIMUM 
DERATING: fc.7 MW PER DEGREE CENTIGRADE 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
.MB <062051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
1015404, CLASS 1. 

PACKAGING AND PACKJNO: (UNIT PACKAGING ANO PACKING SHALL.BE.IN 
.ACCORDANCE 1IIITH N1L-P-1Y491, (LEVEL A, :»N BOTH INSTANCES. 

MARKING OF .UNIT PACKAGES^AND.EKTERJOR.SHIPPING‘CONTAINERS SHALL 
BE IN ACC0R8ANCE..UITH NIL-P-19491 AND SHALL.INCLUDE THE NASA 
DRAWING .HUMBER AMD.REVISION dETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL..BE BURNED-IN 'FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. AMBIENT-TEMPERATURE: i"*55* 1 10*C 
... 2. COLLECTOR VOLTAGE Vcr: -30.VOLTS i 5X. 

3. POWER DISSIPATION: 50 MILLIWATTS 1 10X (Tj * +105*0 


i 


v 


Z830I0I 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. SATURATION VOLTAGE, V EC ( sat) ) 

d. INVERSE CURRENT, TRANSFER RATIO, h fe (| NV ) 


REVISIONS 


SYM 

DESCRIPTION 

DATE 

- 



A 

.REPLACED BYREV B WITH 
CHANGES PER TDRR OlCoST 

'? L 4* 


ujt( 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 

IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTER¬ 
ISTIC FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 10% IN h FE SHALL 
NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
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EMITTER 

VOLTAGE 

CVeb> 
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COLLECTOR 
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Voc 


“COLLECTOR I MANUFACIUHtK'a 
POWER TYPE 

DISSIPATION DESIGNATION | 

mW _ 

^ TO BE ASSIGNED" 


2.830101 


REVISIONS 


J SYM ___ 

~ ~ .REPLACED BY REV B WITH , ■ 

Ah A ICHAN6ES PER TDRR Ct*?* 


DATE APPROVAL 

to# 


_ ELECTRICAL CHARACTERISTICS AT 

PARAMETER 

BREAKDOWN VOLTAGE __ 

BREAKDOWN VOLTAGE___ 

BR EAKDOWN VOLTAGE ___ 

COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTO FF CURRENT _ 

EMITTER CUTOFF CURRENT __ 

EMITTER CUTOFF CURRENT _ 

COLLECTOR C UTOFF CURRENT ___ 

COLLECTOR CUTOFF CURRENT ___ 

SMALL-SIGNAL. SHORT-CIRCUIT, FORWARD- 

CURRENT TRANSFER RATIO __ 

SMALL-SIGNAL, SHORT-CIRCUIT, INVERSE- 

CURRENT TRANSFER RATIO ___ 

OUTPUT C APACITANCE __ 

SMALL-SIGNAL, SHORT-CIRCUIT, FORWARD- 
CURRENT TRANSFER RATIO. CUTOFF FREQUENCY 

SATURATION VOLTAGE __ 

DYNAMIC SATURATED IMPEDANCE _J_ 


TABLE II _ 

~TA « *2S*C "(UNLESS OTHERWISE SPECIFIED) 

CONDITIONS SYMBOL 

Tr , -50 mA. I B * 0 BV CEoZ 

I c = -50 uA, Ie * 0_ BV CBO _ 

If s -50 uA. Ic » 0 bv EBO 

v CB « -?o v. Ie s o ~ ^cgo— 

~ Vrn « -30 V. Ie s 0. T A » * 85 * C I CB0_ 

V EB 1 ' 30 TC * 0 l£B0 

Vcq a -30 V. Ic « 0 . Tft = *85»c IeBO 

V CE » -20 V, Ifl * 0 -igig_ 

V CE « -20 v, Ib s 0. t A * * 85 * C _ l£E0_ 

V CE * * 3 V * J C = '° -5 mfl > f * 1 kc hf « 

V CE s +3 V, Ic ■•♦0.5 mA, f ■ 1 kc h fe(IN1 

V CB * -t V , Ie » 0» f " 140 kc _ C o>» 

V CB = -10 V, l£ * 1 ** 
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REQUIREMENTS: 


GROUP I (INSPECTION BT SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANT 
EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

COLLECTOR CUTOFF CURRENT (I C B0> 

SATURATION VOLTAGE (V EC ( sat )) 

BREAKDOWN VOLTAGE (BV CE0 ) 

BREAKDOWN VOLTAGE (BV CB0 ) 

FORWARD CURRENT, TRANSFER RATIO (h fe ) 

INVERSE CURRENT, TRANSFER RATIO Ch fe (|HV)) 

EMITTER CUTOFF CURRENT (I EB0 ) 

MARKING: BARK UNITS PER MIL-STD-130 WITH THE MANUFACTURERS 
NAME, TRADEMARK,.OR CODE,..TYPE DESIGNATION, 0ATE.C0DE, 

;L0T.CODE. AND.SERIAL.NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

JUNCTION TEMPERATURE: -65*C TO +175*C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION: 

AT 25 *C AMBIENT TEMPERATURE: 150 MILLIWATTS, MAXIMUM 
DERATING: 1 MW PER DEGREE CENTIGRADE 
AT 25*C CASE TEMPERATURE: 1 WATT, MAXIMUM 
DERATING: 6.7 MW PER DEGREE CENTIGRADE 

UNITS SHALL MEET .THE QUALIFICATION REQUIREMENTS OF 
ND 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
1015404, CLASS 1. 

PACKAGING AND PACKiNQ: -UNIT PACKAGING AND PACKING SHALL.BE .IN 

. ACCORDANCE'MlTH N1L-P-1S4V1, iLEVEL . A, UN BOTH INSTANCES. - 
NARKING OFiUNIT PACKAGES^AND-EXTERIOR-SHIPPING -CONTAINERS SHALL 
BE iJN -ACCORBANCEuUtINiMIL-P-19491 AND .SHALLjINCLUDE THE NASA 
.DRAWING ilUMBER AND-BEltSIONllETIER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): , 

BURN .IN: IMITS SUALL^BE BURNED-TIN ‘FOR >240 HOURS AT THE FOLLOWING 
CONDITIONS: 

I. AMBIENT-TEMPERATURE: (♦SS* 4 10*C 

.2. COLLECTOR VOLTAGE V C r: -30.VOLTS 4 5*. 

J. . POWER DISSIPATION: 50 MILLIWATTS 4 10% (Tj » >105*C) 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

*. EMITTER CUTOFF CURRENT, I EB0 
b. COLLECTOR CUTOFF CURRENT, Ic B o 
e. SATURATI ON VOLTAGE. V EC ( w t )) 
d. INVERSE CURRENT, TRANSFER RATIO, *»f e (INV> 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 

IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
READING. THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTER- p/M 1 ) I ft | (-/M"** 4 AUTISM I ASII \0 

ISTIC FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL T UK 11 ¥ I* UftlVIM I lUl Y OlYLY 

DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 10% IN hp E SHALL 

NOT BE acceptable. CLASS B RELEASE TDR No. 00 4^0 
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COLLECTOR 

VOLTAGE 

<V C B> 

EMITTER 

VOLTAGE 

(v E b) 

COLLECTOR 

VOLTAGE 

<VCE> 

COLLECTOR 

POWER 

DISSIPATION 

V DC 

Vdc 

vqc 

mW 

-60 

-60 

-45 

150 


ELECTRICAL CHARACTERISTICS 


♦ 25°C _ 

MANUFACTURER'S 

TYPE 

DESIGNATION 


TO BE ASSIGNED 


TABLE II ___ 

AT TA * ♦25 # C (UNLESS OTHERWISE SPECIFIED) 



PARAMETER 

CONDITIONS 


SYMBOL ■ 

. SPECIF 
MINIMUM 

1 CAT ION 
MAXIMUM 

LIMITS 

UNITS 

BREAKDOWN VOLTAGE 

IC * -50 mA, Ig * 0 


bvceo 

-45 


VOLTS 

BREAKDOWN VOLTAGE 

IQ * “50 uA, Ig * 0 


BVcbO 

-60 

— 

VOLTS 

BREAKDOWN VOLTAGE 

I E = -50 uA, Ic = 0 


bvebo 

-60 

— 

VOLTS 

COLLECTOR CUTOFF CURRENT 

Vcb * -’0 V. Ie * 0 


ICB0 

— 

-50 

nA 

COLLECTOR CUTOFF CURRENT 

Vcb * -50 V, J E * 0. t A * +85 * c 


ICB0 

— 

-0.5 

uA 

EMITTER CUTOFF CURRENT 

V EB « -30 V. I C * 0 


lEBO 

— 

-50 

nA 

EMITTER CUTOFF CURRENT 

V^B * "50 V, Ic * 0, Tft * ♦85*C 


iebo 
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-0.5 

uA 

COLLECTOR CUTOFF CURRENT 

V CE = -20 V. I B = 0 


ICEO 

— 

-50 

nA 

COLLECTOR CUTOFF CURRENT 

V C £ * -20 V, I B * 0. T # « *85*0 
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— 

-0.5 

uA 

SMALL-SIGNAL. SHORT-CIRCUIT, FORWARD- 
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kc 

h fe 
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TT 
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CURRENT TRANSFER RATIO 

OUTPUT CAPACITANCE 
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C 0 b 
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Pf 

SMALL-SIGNAL, SHORT-CIRCUIT, FORWARD- 

V CB = -10 V, I E = 1 mA 


*bfb 
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- — 

me 

CURRENT TRANSFER RATIO, CUTOFF FREQUENCY 

SATURATION VOLTAGE 

Ig s -2 mA, Ie * 0 
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mV 

DYNAMIC SATURATED IMPEDANCE 
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NOTICE — WHIM eOTIMMMIMT DRAWINGS. SPICIFICATIONS. OR OTHIR DATA 
ARK USID fOR ANT RURROSC OTHIR THAN IN CONNICTION WITH A DIFINITILT 
RILATKD DOVKRNMKNT FROCURININT OFIRATION. THI UNITID STATIS «OVIRN- 
HINT THKRKRV INCURS NO RISPONSIRILITT NON ANT ORLI6ATION WHATSOIVIR; 
ANO TNI FACT THAT THI GOVIRNMINT MAT HAVK FORNULATID. F'URNISHIO.^OR 
IN ANT WAY SUPRLICO THI SAID DNAWINOS. SPKCIFICATIONS OR OTHIR DATA IS 
NOT TO DK RISAROCD RT IMPLICATION OR OTHIRWISt AS IN ANT 
LICINSINS THI HOLDIR OR ANT OTHIR PIRSON OR CORPORATION.^OR CONVIT- 
INC ANT RIGHTS OR PIRNISSION TO MANUFACTURI. USt. OR SILL ANT 
PATINTID INVINTION THAT NAT IN ANT WAT BK RILATKD THIRITO. 


NOTES: 

1. GENERAL REQUIREMENTS: 


UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-C-19978, CIRCUIT DIAGRAM 1, 
CHARACTERISTIC P; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 


B. OPERATING TEMPERATURE RANGE: -55 # C TO +t>5 # C, DERATED 50% AT +85°C. 

2. ELECTRICAL REQUIREMENTS: 

A. RATINGS: PER TABLE ON SHEET 2. 

B. DC TEST VOLTAGE: 

TERMINAL TO TERMINAL: TWICE RATED VOLTAGE. 

TERMINAL TO CASE: FOUR TIMES RATED VOLTAGE. 

C. CAPACITANCE CHANGE OVER TEMPERATURE RANGE: ♦ 1%. 

D. INSULATION RESISTANCE: 200.000 MEGOHM-MICROFARADS AT +25*C. NEED NOT EXCEED 
500.000 MEGOHMS. 

J. CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: TUBULAR METALLIC CASE, HERMETICALLY SEALED. 

B. ELECTRODE: EXTENDED ALUMINUM FOIL. 

C LEADS: IRON-NICKEL ALLOY. COPPER CLAD. GOLD PLATED PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* 
IN ONE DIRECTION, THEN BACK 180° TO THE OPPOSITE DIRECTION ANO BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. • 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS 
MINIMUM. 

D MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL. TYPE 
NUMBER, CAPACITANCE AND TOLERANCE, RATED VOLTAGE. CODE DATE OF MANUFACTURE, AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

4. QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION ND100204S. 

5. QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 


6. TEST REQUIREMENTS: 

A BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL CAPACITORS FOR 50 HOURS AT +65 # C 
WITH THE RATED VOLTAGE APPLIED. AFTER THE BURN-IN. ALL CAPACITORS SHALL BE RETESTED 
AT ♦25 , C FOR DIELECTRIC BREAKDOWN, INSULATION RESISTANCE, DISSIPATION FACTOR AND 
CAPACITANCE.. 


7. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-0-70327 


PROCURE ONLY PROM APPROVED (SOURCES (LISTED ON N01002034 FOR THIS DRAWING. 
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NOTICK - WHIN SOVCRNNENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERESV INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SCLL AMY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-C-19978, CIRCUIT DIAGRAM 1, 
CHARACTERISTIC P; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. OPERATING TEMPERATURE RANGE: -55 # C TO +65°C, DERATED 50* AT +85°C. 

2. ELECTRICAL REQUIREMENTS: 

A. RATINGS: PER TABLE ON SHEET 2. 

B. DC TEST VOLTAGE: 

TERMINAL-TO TERMINAL: TWICE RATED VOLTAGE. 

TERMINAL TO CASE: FOUR TIMES RATED VOLTAGE. 

C. CAPACITANCE CHANGE OVER TEMPERATURE RANGE: i IX. 

D. INSULATION RESISTANCE: 200.000 MEGOHM-MICROFARADS AT +25*C. NEED NOT EXCEED 
500,000 MEGOHMS. 

3. CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: TUBULAR METALLIC CASE, HERMETICALLY SEALED. 

B. ELECTRODE: EXTENDED ALUMINUM FOIL. 

C. LEADS: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90° 
IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS 
MINIMUM. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL. TYPE 
NUMBER, CAPACITANCE AND TOLERANCE, RATED VOLTAGE, CODE DATE OF MANUFACTURE, AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

4. QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION ND 1002045. 

5. QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 
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A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL CAPACITORS FOR 50 HOURS AT +65°C 


WITH THE RATED VOLTAGE APPLIED. AFTER THE BURN-IN, ALL CAPACITORS SHALL BE RETESTED 
AT +25°C FOR DIELECTRIC BREAKDOWN, INSULATION RESISTANCE, DISSIPATION FACTOR AND 
CAPACITANCE- 
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REQUIREMENTS: 

GENERAL: 

INTERPRET THIS DRAWING IN ACCORDANCE WITH THE STANDARDS 
PRESCRIBED BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

SUPPLIER SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRA¬ 
TION during transit. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY 6RIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINI MUM 

UNITS SHALL MEET*ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER OUTLINE AND TABLE I. 

LEAD DATA: NICKEL ALLOY, PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE 
PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL AND PART NUMBER, CAPACITANCE 
VALUE, TOLERANCE, VOLTAGE RATING, DATE CODE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN IN TEST. 

EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING 
AND DASH NUMBER AND THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE PER TABLE I AT *25°C AND 1000 t 100 CPS. 

CAPACITANCE TOLERANCE: 1 0.5% AT +25°C AND 1000 1 
100 CPS. 

DISSIPATION FACTOR: 0.1% MAX AT 25°C AND 1000 1 100 CPS. 


DESIGN REQUIREMENTS: 

PER MIL-C-19978, CIRCUIT DIAGRAM 1, CHARACTERISTIC P 
EXCEPT AS SPECIFIED HEREIN. 

DC WORKING VOLTAGE: 200 VOLTS AT *65°C, DERATE TO 50% 

AT +85°C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C, TO ♦85°C 
WITH 50% DERATING. 

TEMPERATURE C0EFFICIENT;-I20±30RPM/C‘ > (-55C T0+85t) 

INSULATION RESISTANCE: 200,000 MEGOHM - MICROFARADS MIN., 
NEED NOT EXCEED 500,000 MEGOHMS AT *25°C. 
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DC TEST VOLTAGE: CAPACITORS SHALL WITHSTAND TU FOLLOWING 
DC TEST VOLTAGES APPLIED FOR ONE MINUTE MAX. AT ♦25°C. 
TERMINAL TO TERMINAL: *00 VOLTS 
TERMINAL TO CASE: 800 VOLTS 

CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM ALUMINUM 
FAIL AND POLYSTYRENE FILM. THE CASE SHALL BE OF METAL 
AND HERMETICALLY SEALED. EXTENDED FOIL CONSTRUCTION 
SHALL BE USED. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A * POUND AXIAL 
PULL FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED 
FROM THE LEAD IN A VERTICAL AXIAL POSITION, BEND THE 
CAPACITOR BODY IN A PUNE 90°, THEN BACK 180° TO THE 
OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING 
FSSITICN. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS 
OF ELECTRICAL PERFORMANCE. 

ENVIRONMENTAL* 

SEALIN6 TEST: UNITS SHALL 6IVE NO INDICATION OF 

LEAKAGE WHEN TESTED PER METHOD 512, PROCEDURE I OF 
MIL-STD-810. 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10-4 MM OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE SHANGE DURING LIFE TEST PER 
ND 10020*5 SHALL BE iljS. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 50 HOURS 
AT *65°C WITH 200 VDC APPLIED. AT THE CONCLUSION OF 
BURN IN ALL CAPACITORS SHALL BE TESTED AT +25°C. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

a. DC TEST VOLTAGE 

b. INSUUTION RESISTANCE 

c. DISSIPATION FACTOR 

d. CAPACITANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST REATING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS FOR 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

a. DC TEST VOLTAGE NO BREAKDOWN 

b. INSUUTION RESISTANCE: * 10% OF INITIAL VALUE 

c. DISSIPATION FACTOR: t 50#OF INITIAL VALUE 

d. CAPACITANCE: t 0.1* OF INITIAL VALUE 
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REQUIREMENTS: 


\ 1. GENERAL: 

' A. INTERPRET THIS DRAWING IN ACCORDANCE WITH THE STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C- SUPPLIER SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN NO 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

1- EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRA¬ 
TION nuking Ikons ir. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY 6RIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E. UNITS SHALL MEET*ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE AND TABLE I. 

2. LEAD DATA: NICKEL ALLOY, PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

3. MARKING: PER ND 1002019 , EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL AND PART NUMBER, CAPACITANCE 
VALUE, TOLERANCE, VOLTAGE RATING, DATE CODE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN IN TEST. 

EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING 
AND DASH NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE PER TABLE I AT ♦25°C AND 1000 ♦ 100 CPS. 

2. CAPACITANCE TOLERANCE: t 0.5* AT ♦25°C AND 1000 i 

100 CPS. 

3. DISSIPATION FACTOR: 0.1* MAX AT 25°C AND 1000 * 100 CPS. 


3. DESIGN REQUIREMENTS: 

A. PER MIL-C-19978, CIRCUIT DIAGRAM 1, CHARACTERISTIC P 

EXCEPT AS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: 200 VOLTS AT ♦65°C, DERATE TO 50* 

AT +85°C 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C, TO *8500 

WITH 50* DERATING. 

D. TEMPERATURE C0EFFICIENT:-I20±30RRM/C # (-55t T0f85tj 

E. INSULATI ON RESISTANCE: 200,000 MEGOHM - MICROFARADS MIN., 

NEED NOT EXCEED 500,000 MEGOHMS AT ♦25°C. 
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F. DC TEST VOLTAGE: CAPACITORS SHALL WITHSTAND THE FOLLOWING 

DC TEST VOLTAGES APPLIED FOR ONE MINUTE MAX. AT ♦25°C. 

1. TERMINAL TO TERMINAL: 400 VOLTS 

2. TERMINAL TO CASE: 800 VOLTS 

G. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM ALUMINUM 

FAIL AND POLYSTYRENE FILM. THE CASE SHALL BE OF METAL 
AND HERMETICALLY SEALED. EXTENDED FOIL CONSTRUCTION 
SHALL BE USED. 

H. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL 

PULL FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED 
FROM THE LEAD IN A VERTICAL AXIAL POSITION, BEND THE 
CAPACITOR BODY IN A PLANE 90°, THEN BACK 180° TO THE 
OPPOSITE EXTREME, AnD THEN BACK 90° TO THE STARTING 
POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS 
OF ELECTRICAL PERFORMANCE, 
j. ENVIRONMENTAL: 

1. SEALING TEST: UNITS SHALL GIVE NO INDICATION OF 

LEAKA6E WHEN TESTED PER METHOD 512, PROCEDURE I OF 
MIL-STD-810. 

2. REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10“4 MM OF MERCURY FOR 96 HOURS. 

3 . LIFE: MAXIMUM CAPACITANCE SHANGE DURIN6 LIFE TEST PER 

ND 1002045 SHALL BE 11%. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 50 HOURS 

AT *65°C WITH 200 VDC APPLIED. AT THE CONCLUSION OF 
BURN IN ALL CAPACITORS SHALL BE TESTED AT ♦25°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 

ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

a. DC TEST VOLTAGE 

b. INSULATION RESISTANCE 

c. DISSIPATION FACTOR 

d. CAPACITANCE 

C- THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST REATING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HIST06RAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY . 

DI ST IRBUTI ON OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS FOR 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 


1. PARAMETRIC CHAN6E LIMITS: 

a. DC TEST VOLTAGE NO BREAKDOWN 

b. INSULATION RESISTANCE: 1 10% OF INITIAL VALUE 

c. DISSIPATION FACTOR: 150%0F INITIAL VALUE 

d. CAPACITANCE: 1 0.1% OF INITIAL VALUE 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET THIS DRAWING IN ACCORDANCE WITH THE STANDARDS 

PRESCRIBED BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. SUPPLIER SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 100204-5 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRA¬ 

TION DURING TRANSIT. 

3. BODY MOUNTIN6 SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLIN6 OF LEADS IS TO BE HELD TO A 
MINIMUM 

E. UNITS SHALL MEET*ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 

AS SPECIFIED HEREIN. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE AND TABLE I. 

2. LEAD DATA: NICKEL ALLOY, PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

3. MARKING: PER ND 1002Q1* , EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL AND PART NUMBER, CAPACITANCE 
VALUE, TOLERANCE, VOLTAGE RATING, DATE CODE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN IN TEST. 

EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING 
AND DASH NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE PER TABLE I AT *25°C AND 1000 t 100 CPS. 

2. CAPACITANCE TOLERANCE: * 0.5* AT ♦25°C AND 1000 i 

100 CPS. 

3. DISSIPATION FACTOR: 0.1* MAX AT 25°C AND 1000 ± 100 CPS. 


3. DESIGN REQUIREMENTS: 

A. PER MIL-C-19978, CIRCUIT DIAGRAM 1, CHARACTERISTIC P 

EXCEPT AS SPECIFIED HEREIN. 

B. DC W0RKIN6 VOLTAGE: 200 VOLTS AT *65°C, DERATE TO 50* 

AT +85°C. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C, TO ♦85°C 

WITH 50* DERATING. 

D. TEMPERATURE COEFFICIENT:-I20*30RF?M/C* fSSC T0+85tj 

E. INSULATION RESISTANCE: 200,000 MEGOHM - MICROFARADS MIN., 

NEED NOT EXCEED 500,000 MEGOHMS AT *25°C. 
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F. DC TEST VOLTAGE: CAPACITORS SHALL WITHSTAND THE FOLLOWING 

DC TEST VOLTAGES APPLIED FOR ONE MINUTE MAX. AT ♦25°C. 

1. TERMINAL TO TERMINAL: 400 VOLTS 

2. TERMINAL TO CASE: 800 VOLTS 

G. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM ALUMINUM 

FAIL AND POLYSTYRENE FILM. THE CASE SHALL BE OF METAL 
AND HERMETICALLY SEALED. EXTENDED FOIL CONSTRUCTION 
SHALL BE USED. 

H. LEAD STRENGTH: LEAK SHALL WITHSTAND A 4 POUND AXIAL 

PULL FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED 
FROM THE LEAD IN A VERTICAL AXIAL POSITION, BEND THE 
CAPACITOR BODY IN A PLANE 90®, THEN BACK 180® TO THE 
OPPOSITE EXTREME, AND THEN BACK 90® TO THE STARTING 
POSIT!C!?. THERE SHALL BE NO PHYSICAL DA M *GE OR LOSS 
OF~ELECTRICAL~PiRFORMANci. 
j. ENVIRONMENTAL: 

1. SEALING TEST: UNITS SHALL 6IVE NO INDICATION OF 

LEAKAGE WHEN TESTED PER METHOD 512, PROCEDURE I OF 
MIL-STD-810. 

2. REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10-* MM OF MERCURY FOR 96 HOURS. 

3. LIFE: MAXIMUM CAPACITANCE SHANGE DURING LIFE TEST PER 

KD 1002045 SHALL BE Ilf.. 


SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN IN: ALL CAPACIT3PS SHALL BE BURNED IN FOR 50 HOURS 
AT ♦65®C WITH 200 VDC APPLIED. AT THE CONCLUSION OF 
BURN IN ALL CAPACITORS SHALL BE TESTED AT ♦25°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 

ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

a. DC TEST VOLTAGE 

b. INSULATION RESISTANCE 

c. DISSIPATION FACTOR 

d. CAPACITANCE 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST REATIN6, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS FOR 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE [ 
ACCEPTABLE. | 


PARAMETRIC CHANGE LIMITS: 

a. DC TEST VOLTAGE NO BREAKDOWN 

b. INSULATION RESISTANCE: t 10* OF INITIAL VALUE 

c. DISSIPATION FACTOR: t50*OF INITIAL VALUE 

d. CAPACITANCE: t 0.1* OF INITIAL VALUE 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET THIS DRAWING IN ACCORDANCE WITH THE STANDARDS 

PRESCRIBED BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C- SUPPLIER SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN NO 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

1- EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRA¬ 

TION DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLIN6 OF LEADS IS TO BE HELD TO A 
MINI MUM 

E. UNITS SHALL MEET*ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 

AS SPECIFIED HEREIN. 



INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE AND TABLE I. 

2. LEAD DATA: NICKEL ALLOY, PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

3. MARKING: PER ND 1002019 , EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL AND PART NUMBER, CAPACITANCE 
VALUE, TOLERANCE, VOLTAGE RATING, DATE CODE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN IN TEST. 

EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING 
AND DASH NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE PER TABLE I AT +25°C AND 1000 + 100 CPS. 

2. CAPACITANCE TOLERANCE: AT *25°C AND 1000 1 

100 CPS .(SEE TABLE) 

3. DISSIPATION FACTOR: 0.1* MAX AT 25°C AND 1000 ± 100 CPS. 


DESIGN REQUIREMENTS: 

A. PER MIL-C-19978, CIRCUIT DIAGRAM 1, CHARACTERISTIC P 

EXCEPT AS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: 200 VOLTS AT ♦65°C, DERATE TO 50* 

AT +85°C. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C, TO +85°C 

WITH 50* DERATING. 

D. TEMPERATURE COEFFICIENT;-I20±30RPM/C‘ (-5SC T0+85t) 

E. INSULATION RESISTANCE: 200,000 MEGOHM - MlCROFARADS MlN., 

NEED NOT EXCEED 500,000 MEGOHMS AT *25°C. 
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F. DC TEST V0LTA6E: CAPACITORS SHALL WITHSTAND THE FOLLOWING 

DC TEST VOLTAGES APPLIED FOR ONE MINUTE MAX. AT *25°C. 

1. TERMINAL TO TERMINAL: 400 VOLTS 

2. TERMINAL TO CASE: 800 VOLTS 

G. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM ALUMINUM 

FAIL AND POLYSTYRENE FILM. THE CASE SHALL BE OF METAL 
AND HERMETICALLY SEALED. EXTENDED FOIL CONSTRUCTION 
SHALL BE USED. 

H. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL 

PULL FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED 
FROM THE LEAD IN A VERTICAL AXIAL POSITION, BEND THE 
CAPACITOR BUOY IN A PUNE 90°, THEN BACK 180° TO THE 
OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING 
POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS 
OF ELECTRICAL PERFORMANCE, 
j. ENVIRONMENTAL: 


1 . 


2 . 


SEALING TEST: UNITS SHALL GIVE NO INDICATION OF 

LEAKAGE WHEN TESTED PER METHOD 512, PROCEDURE I OF 
Ml L-STD-810. 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10-* MM of MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE SHANGE DURING LIFE TEST PER 
NO 1002045 SHALL BE tl£. 


SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 50 HOURS 
AT +65°C WITH 200 VDC APPLIED. AT THE CONCLUSION OF 
BURN IN ALL CAPACITORS SHALL BE TESTED AT *25 0 C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

a. DC TEST VOLTAGE 

b. INSULATION RESISTANCE 

c. DISSIPATION FACTOR 

d. CAPACITANCE 

C- THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST REATING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READIN6. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS FOR 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 


1. PARAMETRIC CHANGE LIMITS: 

a. DC TEST VOLTAGE NO BREAKDOWN 

b. INSULATION RESISTANCE: * 10JC OF INITIAL VALUE 
e. DISSIPATION FACTOR: 150*0F INITIAL VALUE 

d. CAPACITANCE: i 0.1* OF INITIAL VALUE 
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REQUIREMENTS: 


D 



1. GENERAL: 

A. INTERPRET THIS DRAWING IN ACCORDANCE WITH THE STANDARDS 

PRESCRIBED BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C SUPPLIER SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

1- EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRA¬ 

TION DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E. UNITS SHALL MEET*ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 

AS SPECIFIED HEREIN. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE AND TABLE I. 

2. LEAD DATA: NICKEL ALLOY, PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT 

3. MARKING: PER ND *1002019 , EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL AND PART NUMBER, CAPACITANCE 
VALUE, TOLERANCE, VOLTAGE RATING, DATE CODE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN IN TEST. 

EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING 
AND DASH NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE PER TABLE I AT ♦25°C AND 1000 i 100 CPS. 

2 . CAPACITANCE TOLERANCE: AT *25°C AND 1000 t 

100 CPS .(see TABLE) 

3. DISSIPATION FACTOR: 0.1* MAX AT 25°C AND 1000 i 100 CPS. 


3. DESIGN REQUIREMENTS: 

A. PER MIL-C-19978, CIRCUIT DIAGRAM 1, CHARACTERISTIC P 

EXCEPT AS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: 200 VOLTS AT ♦65°C, DERATE TO 50* 

AT ♦85°C. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C, TO 

WITH 50* VOLTAGE DERATING 

D. TEMPERATURE COEFFICIENT -70TO -I50 PPM/°C (-55°C TO + 85°C ) 

E. INSULATION RESISTANCE: 200,000 MEGOHM - MICROFARADS MIN.. 

NEED NOT EXCEED 500,000 MEGOHMS AT *25°C. 
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J. 


OC TEST VOLTAGE: CAPACITORS SHALL WITHSTAND THE FOLLOWING 
DC TEST VOLTAGES APPLIED FOR ONE MINUTE MAX. AT ♦25°C. 

1. TERMINAL TO TERMINAL: *00 VOLTS 

2. TERMINAL TO CASE: 800 VOLTS 
CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 

FOIL AND POLYSTYRENE FILM. THE CASE SHALL BE OF METAL 
AND HERMETICALLY SEALED. EXTENDED FOIL CONSTRUCTION 
SHALL BE USED. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A * POUND AXIAL 
PULL FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED 
FROM THE LEAD IN A VERTICAL AXIAL POSITION, BEND THE 
CAPACITOR BODY IN A PLANE 90°, THEN BACK 180° TO THE 
OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING 
POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS 
OF ELECTRICAL PERFORMANCE. 

ENVIRONMENTAL: 


1 . 


2 . 


3. 


SEALING TEST: UNITS SHALL 6IVE NO INDICATION OF 

LEAKAGE WHEN TESTED PER METHOD 512, PROCEDURE I OF 
MIL-STD-810. 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10-4 MM OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 
ND 10020*5 SHALL BE il*. 


^SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 50 HOURS 
AT ♦65°C WITH 200 VDC APPLIED. AT THE CONCLUSION OF 
BURN IN ALL CAPACITORS SHALL BE TESTED AT *25°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 

ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

a. DC TEST VOLTAGE 

b. INSULATION RESISTANCE 

c. DISSIPATION FACTOR 

d. CAPACITANCE 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST REATING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 


UNITS FAILING TO MEET INITIAL DRAWIN6 RE¬ 
QUIREMENT OR WHICH EXCEED THE SPECIFIED LIMITS FOR 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. THE BURN-IN DATA SHALL BE INCLUOED 
WITH EACH SHIPMENT 

PARAMETRIC CHANGE LIMITS: 

a. DC TEST VOLTAGE NO BREAKDOWN 

b. INSULATION RESISTANCE: MEET INITIAL LIMITS 

c. DISSIPATION FACTOR: 150*0F INITIAL VALUE 

d. CAPACITANCE: 1 0.1* OF INITIAL VALUE 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET THIS DRAWING IN ACCORDANCE WITH THE STANDARDS 

DDircpDi mrn rv iii i —n—7n^P7 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015+04, CLASS 2. 

C. SUPPLIER SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

1- EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

2 . LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRA¬ 

TION DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM 

E. UNITS SHALL MEETALL REQUIREMENTS OF MIL-C-19978 EXCEPT 

AS SPECIFIED HEREIN. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE AND TABLE I. 

2. LEAD DATA: NICKEL ALLOY, PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

3. MARKING: PER ND 1002019 , EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL AND PART NUMBER, CAPACITANCE 
VALUE, TOLERANCE, VOLTAGE RATING, DATE CODE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN IN TEST. 

EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING 
AND DASH NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE PER TABLE I AT ♦25°C AND 1000 1 100 CPS. 

2. CAPACITANCE TOLERANCE: AT *25°C AND 1000 i 

100 CPS .(see TABLE) 

3. DISSIPATION FACTOR: 0.1* MAX AT 25°C AND 1000 ± 100 CPS. 


3. 


DESIGN REQUIREMENTS: 

A. PER MIL-C-19978, CIRCUIT DIAGRAM 1, CHARACTERISTIC P 

EXCEPT AS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: 200 VOLTS AT *65°^ DERATE TO 50* 

AT ♦85°C. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦650C, TO *85°C 

WITH 50* VOLTAGE DERATING 

D. TEMPERATURE COEFFICIENT -70to-150 PPM/C (—55°C TO + 85°C ) 

E. INSULATION RESISTANCE: 200,000 MEGOHM - MICROFARADS MIN., 

NEED NOT EXCEED 500,000 MEGOHMS AT ♦25 < >C. 
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F. DC TEST VOLTAGE: CAPACITORS SHALL WITHSTAND THE FOLLOWING 

DC TEST VOLTAGES APPLIED FOR ONE MINUTE MAX. AT ♦25°C. 

1. TERMINAL TO TERMINAL: 4-00 VOLTS 

2. TERMINAL TO CASE: 800 VOLTS 

G. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 

FOIL AND POLYSTYRENE FILM. THE CASE SHALL BE OF METAL 
AND HERMETICALLY SEALED. EXTENDED FOIL CONSTRUCTION 
SHALL BE USED. 

H. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL 

PULL FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED 
FROM THE LEAD IN A VERTICAL AXIAL POSITION, BEND THE 
CAPACITOR BODY IN A PLANE 90°, THEN BACK 180® TO THE 
OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING 
POSITION. THEKt SHALL it NO PHYSICAL DAMAGE OR LOSS 
OF ELECTRICAL PERFORMANCE, 
i p| j\/ | pnNMFNTAI • 

1. SEALING TEST: UNITS SHALL GIVE NO INDICATION OF 

LEAKAGE WHEN TESTED PER METHOD 512, PROCEDURE I OF 
MlL-STD-810. 

2. REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10“* MM OF MERCURY FOR 96 HOURS. 

3. LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 

ND 1002045 SHALL BE *1#. ^ 


SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN IN: ALL CAPACITORS SHALL BE BURNED IN FOR 50 HOURS 
AT ♦65°C WITH 200 VDC APPLIED. AT THE CONCLUSION OF 
BURN IN ALL CAPACITORS SHALL BE TESTED AT ♦25°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

a. DC TEST VOLTAGE 

b. INSULATION RESISTANCE 

c. DISSIPATION FACTOR 

d CAPACITANCE 

c. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST REATING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ' 
IN6. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 


UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENT'S OR WHICH EXCEED THE SPECIFIED LIMITS FOR 
PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. THE BURN-IN DATA SHALL BE INCLUOED 
WITH EACH SHIPMENT 

1. PARAMETRIC CHANGE LIMITS: 

a. DC TEST VOLTAGE NO BREAKDOWN 

b. INSULATION RESISTANCE: MEET INITIAL LIMITS 

c. DISSIPATION FACTOR: t 50% OF INITIAL VALUE 

d. CAPACITANCE: i 0.1# OF INITIAL VALUE 
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(UF) DIMENSIONS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 

PART NUMBER IS DRAWING NUMBER PLUS 
APPLICABLE DASH NUMBER 

TABLE 1 

DASH CAPACITANCE DIMENSIONS 
NO. <uF) _ 

__D_C_ 

1 0.0100H* .400 .140 

T~ 0I6166T" A 4 

_3 0.0116 T T 


0.0140 

C f%n a ^ 
. UJ.*rO 

0.0156 
0.0164 
0.0172 
0.0180 
0.0188 _ 
0.0196 
0.C224 
0.0212 
0.0220 
0.0228 
0.0330 
0.6356 
0.0375 
0.0400 
0.0425 
0.0450 
0.04 75 
0.0500 

•o?6ssr 

0.0550 

0.0575 

0,0600 

0.0625 

0.0650 

0.0675- 

0.07Q0 

0.0725 

0.0750 

0.0775 

0.0290 

0.0556 


_ REPLACES REV 6 WITH CHANGES 7 , 

C AND UPGRADED TO GLASS A Mf , jff 

RELEASE PER TDRR 0ZZZ4 ' l( / % > ** 


REVISED PER TDRR 01//O 

REVISED PER TDRR Ql 3 t$ 
REVISED PER TDR R 14098 
REVISED PER TDRR 23273 

REVISED PER TDRR 2t>203~ 


3 / 3 /^ ^ 

nhv^ 1 ^ 

mSe 



.400 .140 


40 

0.00282 

41 

0.00304 


0.00326 




NEXT ASSY I USED ON 


APPLICATION 


.562 .156 

.400 .140 

.562 .156 


UNLESS OTHERWISE SPECIfICO I 
DIMENSIONS ARE M INCHES I 

TOLERANCES ON 

FRACTIONS OECIMAU ANGLES 
db ± ± 

DO NOT SCAL^ THIS DRAWING_ 


MATERIAL 


HEAT TREATMENT 

NONE_ 


FINAL FINISH 

NONE 


C REPLACES REV< e)WITH CHANGE 



MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS_ 


CAPACITOR, FIXED, 

POLYSTYRENE DIELECTRIC 
SPECIFICATION CONTROL 0MWIN8 


COW IOC NT NO. SI2C 

80230 C 


NASA D R A WING NO. 

1010289 


ir#7iVJtT? 






















NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES COVCWSI- 
MENT THERERT INCURS NO RESPONSIRILITY NOR ANY OBLIGATION W«*TSOJEVE«: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED, °* 

IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANT NANRER 
licensing the holoer or ant other PERSON OR CORPORATION, or convey¬ 
ing ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANY WAV RE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-C-19978 CIRCUIT DIAGRAM 1. 


2 . 


4. 


CHARACTERISTIC P; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 


B. OPERATING TEMPERATURE RANGE: -55°C TO +65 # C. DERATED SOX AT +85°C. 

ELECTRICAL REQUIREMENTS: 

A. RATINGS: PER TABLE ON SHEET 2. 

B. DC TEST VOLTAGE: 

TERMINAL TO TERMINAL: TWICE RATED VOLTAGE. 

TERMINAL TO CASE: FOUR TIMES RATED VOLTAGE. 

C. CAPACITANCE CHANGE OVER TEMPERATURE RANGE: + IX. 

D. INSULATION RESISTANCE: 200.000 MEGOHM-MICROFARADS AT +25*0. NEED NOT EXCEED 
500,000 MEGOHMS. 

CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: TUBULAR METALLIC CASE, HERMETICALLY SEALED. 

B. ELECTRODE: EXTENDED ALUMINUM FOIL. 

C. LEADS: IRON-NICKEL ALLOY. COPPER CLAD. GOLD PLATED PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE, THROUGH 90° 
IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90® TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS 
MINIMUM. 

MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL. TYPE 
NUMBER, CAPACITANCE AND TOLERANCE, RATED VOLTAGE, CODE DATE OF MANUFACTURE, AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFILhTION REQUIREMENTS OF NASA 


D. 


SPECIFICATION ND 1002045. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN NASA 


b. 


SPECIFICATION ND 1015404, CLASS 2. 

TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL CAPACITORS FOR 50 HOURS AT +65®C 
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REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

ZENER VOLTAGE (V z ) ' * 

ZENER IMPEDANCE (Z Z T AND Z ZK ) 

REVERSE CURRENT (I R ) 

MARKING: NARK UNITS PER NIL-STD-130 WITH MANUFACTURERS NAME OR SYMBOL. TYPE DESIGNATION. DATE CODE. 
40T.CODE AND SERIAL NUMBER. INDICATE ALSO THE CATHODE OF THE UNIT. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -G5*C TO ♦175*C 
ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 1.5 MATTS MAX , DERATE 10MW/*C MOVE 25*C AMBIENT. 

UNITS SHAU. BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF N01002054. 

I SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 

PACKAGING. AND PACKING: UNIT PACKAG IN G AM O PACKING SHALL BE IN ACCORDANCE WITH 
MIL-P-19491 LEYELA .IN BOSH INSTANCES. 

(1) VlWBKING GP UNIT.PACKAGES.AMO EXTERIOR SHIPPING CONTAINERS , . 

SHALL BE' .IN ACCOftC*MCE..MiTH TW4-.B-I9491 AND SHALL INCLUDE 
INS- NASA DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100*C t 0*C. 

2. POWER DISSIPATION: 50X OF 100*C CASE TEMPERATURE RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR PARAMETRIC 
CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: 1 IX OF INITIAL VALUE. 

OYNANIC IMPEDANCE: t 5X OF INITIAL VALUE. 

* INTERPRET DRAWING' IN ACCORDANCE WITH STANDARDS PRESCRIBED GY NN.-D-70327. 


THEErr 
1 revision 


PROCURE ONLY FROM APPROVED SOURCES .LISTED 
.ON N01002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IB 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON ON CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


TABLE I 


NASA 

PART 

NUMBER 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS AT AMBIENT TEMPERATURE * 25*C 1 

ZENER 

CURRENT 

<IZM> 

REVERSE 
CURRENT 
(Ir MAX) 

POWER 

DISSIPATION 

<P) 

JUNCTION 

TEMPERATURE 

<Tj) 

MANUFACTURER'S 

TYPE 

DESIGNATION 

««0C 

UA 

M 

•c 

1010290-1 

62 

5 

1.5 

175 

1N3796 

1010290-2 

51 

5 

1.5 

175 

1N3798 


TABLE II 


ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE » 25*C 

(UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITIONS 

cvunni 

SPECIFICATION LIMITS 


MIN 

MAX 

UNITS 

ZENER VOLTAGE 






1N3798 

IZT ■ 19 MA 

Vz 

19 

21 

VOLTS 

1N3798 

JZT * 16 MA 

v 2 

22.8 

25.2 

VOLTS 

.ZENER IMPEDANCE 






1N3796 

JZT '» 1’ 

hi 


15 

OHMS 

TN379B 

: Izt • 16 HA 

hi 


17 

OHMS 

• 1N3796 

IZK ■ 0.25 MA 

h% 


750 

OHMS 

1N3798 

IZK * 0.25 MA 

ht 


750 

OHMS 

REVERSE CURRENT 






1N3798 

Vr, . 15.2 V 

Ir 


5 

UAMP 

1N3798 

V R1 « 15.2 V 

Ir 


5 

UAMP 
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nr.irivi 

































































































REQUIREMENTS} 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING; UNIT PACKAGING AND PACKING 
SHALL BE IN ACCORDANCE WITH MlL-S-19491 LEVEL A 
IN BOTH INSTANCES. MARKING OF UNIT PACKAGES AND 

tAttKIUK MirrilMl lUWIIHI ntna ©t IN Auwunimnwt 

WITH MlL-S-19491 AND SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION LETTER. 

INSPECTION AND ACCEPTANCE} 

LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 
DUMET PER ND 1015401. UNTIL THIS MATERIAL IS AVAIL¬ 
ABLE IN PRODUCTION (AT WHICH TIME THE DRAWING WILL 
BE UPDATED BY CHANGE) THE MATERIAL SHALL BE COPPER 
CORED #52 ALLOY, ELECTRO TIN PLATED. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT, 

ELECTRICAL CHARACTERISTICS: PER TABLE II 
ZENER VOLTAGE (Vz) 

IMPEDANCE (ZZT) 

REVERSE CURRENT (Ir) 

MARKING: THE MANUFACTURER'S NAME 

OR SVMOOL, TYPE DESIGNATION; DATE CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II. 

MAXIMUM RATINGS: PER TABLE I 
ST0RA6E TEMPERATURE: -65°C TO ♦175°C 
THERMAL RESISTANCE: 100°C/W MAXIMUM, JUNCTION-TO-AMBIENT 
POWER DISSIPATION: 1.5 WATTS MAX, DERATE 10MW/°C ABOVE 
25°C AMBIENT. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING 
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LICENSINN THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
INN ANY RINMTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTEO INVENTION THAT MAT IN ANT WAV BE RELATED THERETO. 


8 0620101 


_ REVISIONS 

DESCRIPTION 


DATE I APPROVAL 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 24-0 HOURS AT THE 
FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE: 100°C 4 0°C 

2. POWER DISSIPATI 0N*_35Q MILLIWATTS_ 

(DIODE IN VOLTAGE BREAK DOWN CONDITION) 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE AT IZT 
REVERSE LEAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS(SEE NOTE3) 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 

THE ABSOLUTE VALUE OF EACH CHARACTERISTIC ANO TO SHOW 

THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 

EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 

EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 

FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: t 3% OF INITIAL VALUE 

ZENER IMPEDANCE: ±15* OF INITIAL VALUE 

REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR _ 

-. I u A, WHICHEVER 13 QREATER . ~- 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
. BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 

DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
. TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL. 

Rz=m 


EPLACES REV A WITH CHANGES 
W UPGRADED TO CLASS A 
•LEASE PER TDRR 03/0 4 


NASA 

PART NUMBER 

1010290-1 ~ 
1010290-2 


TABLE I 

MAXIMUM RATINGS AT AMBIENT TEMPERATURE* 25° C 

ZENER I POWER JUNCTION I eTa 

CURRENT DISSIPATION TEMPERATURE TYPE 

(IZM) (P) _ (Tj) DESI GNAT I ON 

MApc W _ op (FOR REF. ONLY) 

62 1.5 _ 175 _ 1N3796 

51 1.5 175 1N3798 


(IZM) 

(P) 

(T.|) 

MApc 

W 

OC 

62 

1.5 

175 

51 

1.5 

175 


_ TABLE II __ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE =25°C 
_ UNLESS OTHERWISE SPECIFIED) _ 

PARAMETER | CONDITIONS I SYMBOLI SPEC IFI CAT 101 


SYMBOL SPECIFICATION LIMITS 
MIN I MAX I UNITS 


FOR LOTS QREATER THAN 100 PIECES, 


ZENER VOLTAGE 

1010290-1 

1010290-2 

ZENER IMPEDANCE 

1010290-1 

1010290-2 

1010290-1 

1010290-2 

REVERSE CURRENT 

1010290-1 

1010290-2 

FORWARD VOLTAGE DROP 
_ 1010290-1,-2 


IZT = 19 MA Vz 

IZT = 16 MA Vz 

1ZT = 19 MA Zzt 

IZT = 16 MA Zzt 

IZK = 0.25 MA ZZK 

IZK = 0.25 MA Z ZK 

VRl = 15.2 V Ir 

VrI = 18.2 V Ir 

IF = 300 MA Vr 


19 21 VOLTS 

22.8 25.2 VOLTS 

15 OHMS 
17 OHMS 

— 750 OHMS 

— 750 OHMS 

5 UAMP 
5 UAMP 

— 1.5 VDC 
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SYM 


DESCRIPTION 


DATE 


APPROVAL 


MLATIO GOVIRNMCNT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AMD THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 

IN AMY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 

NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. ON CONVEY¬ 

ING ANY RIGHTS ON PERMISSION TO MANUFACTURE. USE. ON BELL ANT 
PATENTED INVENTION THAT MAY IN ANT WAV BE RELATED THERETO. 


REQUIREMENTS: 


CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUHET) PER NASA DOCUMENT 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

ZENER VOLTAGE (V z ) 

ZENER IMPEDANCE (Z ZT AND Z ZK ) 

REVERSE CURRENT (I R ) 

MARKING: MARK UNITS PER NIL-STD-130 WITH MANUFACTURERS NAME OR SYMBOL. TYPE DESIGNATION, DATE CODE, 
LOT CODE AND SERIAL NUMBER. INDICATE ALSO THE CATHOOE OF THE UNIT. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -G5*C TO +175*C 
ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 1.5 WATTS MAX . DERATE 10MU/*C ABOVE 25*C AMBIENT. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND1002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 

PACKAGING AMO PACKING: UNIT PACKAGING-AMO PACKING SHALL BE IN ACCORDANCE WITH 
NIL-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKING Of UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE. .UlTH MIL-R-19491 AMO SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION UTTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100*C t 0*C. 

2. POWER DISSIPATION: 50* OF 100*C CASE TEMPERATURE RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR PARAMETRIC 
CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR Na go * 9 7 DATE 

i-G-G'N 



PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ♦ 1* OF INITIAL VALUE. 

DYNAMIC IMPEDANCE: t 5* OF INITIAL VALUE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND1002034 FOR THIS DRAWING. 
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NOTICE - WHEN GOVERNMENT DRAWING*. NITELT 

ARE USED TOR ANY PURPOSE OTHER THAN '"CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT ^ iT m« ImATSOEVER 

MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL CATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE F'0 * «ULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY 
INS ANY RIGHTS OR PERMISSION TO l,A " u EACTURE. USE OR BELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATEO THERETO. 


REQUIREMENTS: 

UNITS SHALL BE IN ACCORDANCE WITH MIL-T-27A. TYPE TF5RX13ZZ IN ADDITION TO THE REQUIRE¬ 
MENTS SPECIFIED HEREIN. 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: NICKEL LEADS PER NASA DOCUMENT ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

POLARITY: TERMINALS 1 AND 4 SHALL HAVE THE SAME INSTANTANEOUS POLARITY. 

> ELECTRICAL CHARACTERISTICS: PER TABLE I. 

MATCHING IMPEDANCE 
DC RESISTANCE 
TURNS RATIO 


.POWER LEVEL 

MARKING: .UNITS SHALL BE MARKED PER HIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADE¬ 
MARK OR CODE AND TYPE DESIGNATION, AND SCHEMATIC SHOWING LEAD IDENTIFICATION. 


GROUP II (DESIGN REQUIREMENTS): . . 

ELECTRICAL SPECIFICATION: PER TABLE I 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

UNITS SHALL MEET INDUCED VOLTAGE REQUIREMENTS OF MIL-T-27A. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY HIL-D-70327. 


TABLE I 

ELECTRICAL CHARACTERISTICS AT T ft « 65*C 


DASH 

POWER LEVEL 

MATCHING 

IMPEDANCE 

UNBALANCED 

DC CURRENT 

-DC RESISTANCE 

(420%) 

TURNS 

RATIO 

TEST 

1 

PRIMARY 

SECONDARY 

IN PRIMARY 

PRIMARY 

SECONDARY 

(43%) 

VOLTAGE 


HU 

OHMS 

OHMS 

MA DC 

OHMS 

OHMS 

• 

V RM$ 


50 

1500 CT 

600 

5 

168 

92 

1.58:1 

500 

DASH 

2 

50 

600 CT 

12 

4.5 

77 

5 

7.06:1 

500 

bASH 

3 

50 

8POOCT 

3.2 

i 

790 

.76 

so: 1 

500 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER OATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR AMY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ART 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATEO THERETO. 


REQUIREMENTS: 

WITS SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF5RX13ZZ IN ADDITION TO THE REQUIRE¬ 
MENTS SPECIFIED HEREIN. 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: NICKEL LEADS PER NASA DOCUMENT NO 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

: POLARITY: TERMINALS 1 AND 4 SHALL HAVE THE SAME INSTANTANEOUS POLARITY, 
i ELECTRICAL CHARACTERISTICS: PER TABLE I. 

MATCHING IMPEDANCE 
DC RESISTANCE 
TURNS RATIO 
.POWER LEVEL „ 

MARKING: . UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME. TRADE¬ 
MARK OR CODE AND TYPE DESIGNATION. AND SCHEMATIC SHOWING LEAD IDENTIFICATION. 

.GROUP II (DESIGN REQUIREMENTS): . 

! ELECTRICAL SPECIFICATION: PER TABLE I 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

UNITS SHALL MEET INDUCEO VOLTAGE REQUIREMENTS OF MIL-T-27A. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404. CLASS 2. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MtL-D-70327. 
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TABLE I 

ELECTRICAL CHARACTERISTICS AT T. *65 *C 
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500 
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so: i 

500 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. . 
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NOTICC — WHIN 60VEHNMCNT DRAWINGS SPECIFICATIONS OR OTHER DATA 
ARC USCO FOR ANT PURPOSE OTHER THAN IM CONNECTION WITH A OETINITELT 
RELATED GOVERNNENT PROCURENENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESPONSlilllTV NOR ANT OillGATION WHATSOEVER 
AND THE PACT THAT THE GOVERNNENT NAT HAVE FORNULATED. FURNISHED OR 
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PATCNTCO INVENTION THAT NAT IN ANT WAT AC RELATED THERETO 


1680101 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015400 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 



_ REVISIONS _ 

_ DESCRIPTION _ 

REPLACES REV B WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZ/Ol 


DATE APPROVAL 


VOLTAGES AND CURRENTS ARE RMS VALUES 
UNLESS OTHERWISE NOTED 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TASLE I. 

SEALING: REFERENCE PARAGRAPH 4.7.3.2.1 MIL-T-27. 

DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WIND¬ 
INGS. REFERENCE PARAGRAPH 4.7.5 MIL-T-27. 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 
REFERENCE PARAGRAPH 4.7.7 MIL-T-27. 

DC RESISTANCE: SEE TABLE I. REFERENCE PARAGRAPH 4.7.9.3 
MIL-T-27. 

PRIMARY IMPEDANCE: APPLY VOLTASE AND FREQ SPECIFIED IN 
TABLE I TO LEADS (1-3). SECONDARY OPEN. 

FREQUENCY RESPONSE (REFERENCE FREQUENCY 1000 CPS): SEE 
TEST CIRCUIT I. Es SHALL BE DETERMINED AT 1 KC, OUT¬ 
PUT POWER AT 50 MW, AND TEST CONDITIONS SPECIFIED IN 
TABLE I. ES SHALL BE HELD CONSTANT OVER THE FREQUENCY 
RANGE. REFERENCE PARAGRAPH 4.7.9.7 MIL-T-27. 

NO LOAD VOLTAGE RATIO: SEE TABLE I. MEASURE WITH 2 
VOLTS, 1000 CPS (1-3). CENTER TAP LOCATION 1:1 ♦ 

1.5%. REFERENCE PARAGRAPH 4.7.9.17 MIL-T-27. 

POLARITY: LEADS SPECIFIED IN TABLE I SHALL BE LIKE. 
POLARITY. REFERENCE PARAGRAPH 4.7.9.14 MIL-T-27. 

MINIMUM MARKING: THE NASA DRAWING NUMBER, DASH NUMBER, 
AND REVISION LETTER, MANUFACTURER'S NAME OR SYMBOL, 
SERIAL NUMBER, AND LEAD IDENTIFICATION SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON UNIT. MANUFAC¬ 
TURER'S PART OR TYPE NUMBER MAY APPEAR ON PART OR 
PACKAGE. 

LEADS: NICKEL ALLOY 200-1/8 HARD, 0.020 1 .001. LEADS 
SHALL CONFORM TO NO 1015400 EXCEPT FOR PARAGRAPH 3.3.2, 
FINISHED LEAD DIAMETER. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
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NOTICK — *H» GOVCBNMCNT DRAWINGS SPECIFIC AT IONS. OR OTMIR OATA 
ARC USCO FOR ANY PURPOSE OTNCR THAN IN CONNECTION WITH A 
RELATED GOVERNMENT PROCURCNINT OPERATION THE UNITCO * T * T ‘* 

MCNT TMCRCRY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ABB THE TACT THAT THE GOVERNMENT MAY HAVE FORML LA TED. FURNISHED OB 
IN ANY WAY SUPPLIED THf SAID DRAWINGS. SPECIF ICAT. ONS OB OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY *«NNI* 
LICENSING THE HOLDER ON ANY OTHER PERSON OR CORPORATION. ON CONVEY- 
INC ANT RIGHTS ON PERMISSION TO MANUFACTURE UM. ON BELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO 


DESIGN REQUIREMENTS: 

THE UNIT SHALL BE CAPA8LE OF MEETING ALL REQUIREMENTS OF 
MIL-T-27 FOR GRADE 5, CLASS R.LIFE EXPECTANCY X, FAMILY 
PER TABLE 1,IN AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL BE CAPABLE OF MEETING ALL ELECTRICAL RE¬ 
QUIREMENTS EXCEPT WHERE NOTED BEFORE, DURING, AND AFTER 
THE FOLLOWING EXPOSURES. 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, 
METHOD 204- A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10-* 

MM OF MERCURY. 
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THIS SHEET AODEO AND UPGRADED TO 
CLASS A RELEASE PER TDRR 02/0 7 




FREQUENCY RESPONSE TEST CIRCUIT 


DC UNBALANCE IN PRIMARY: PER TABLE I 
RATED POWER LEVEL: 50 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
175 VOLTS MAXIMUM INSTANTANEOUS. 


SPECIAL CONDITIONING, 100* (BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202, METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, +25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 
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NOTICK — WHEN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER DATA 
ARE USEO TOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEP'RITELV 
RELATED GOVERNMENT PROCUREMENT OPERATION THI UNITED STATES GOVERN¬ 
MENT THEREtT INCURS NO RESPONSIRILITT NOR ANT OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. TURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS SPECIF If ATIONS OR OTHER DATA IS 
NOT TO RE REGARDEO RT IMPLICATION OR OTHERWISE AS IN ANT NftNMEM 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 


V IN 


IETO 


REQUIREMENTS: 

GENERAL: 

0ESI6N TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
ANO NO 10154-00 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 10154-04, CLASS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MlL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TASLE I. 

SEALING: REFERENCE PARAGRAPH 4.7.3.2.1 MIL-T-27. 

DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WIND¬ 
INGS. REFERENCE PARAGRAPH 4.7.5 MIL-T-27. 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 
REFERENCE PARAGRAPH 4.7.7 MIL-T-27. 

DC RESISTANCE: SEE TABLE I. REFERENCE PARAGRAPH 4.7.9.3 
C III L-T-27 

PRIMARY IMPEDANCE: APPLY VOLTAGE AND FREQ SPECIFIED IN 
TABLE I TO LEADS (1-3). SECONDARY OPEN. 

FREQUENCY RESPONSE (REFERENCE FREQUENCY 1000 CPS): SEE 
TEST CIRCUIT I. Es SHALL BE DETERMINED AT 1 KC, OUT¬ 
PUT POWER AT 50 MW, AND TEST CONDITIONS SPECIFIED 'N 
TABLE I. (NOTE: IF TRANSFORMER SECONDARY IS CENTER TAPPED, Z L 
SHALL BE ACROSS COMPLETE SECONDARY.) E$ SHALL BE HELD CONSTANT 
OVER THE FREQUENCY RANGE. REFERENCE PARAGRAPH 4.7.9.7 MIL-T-27. 

♦ NO LOAD VOLTAGE RATIO: SEE TABLE 1. MEASURE WITH 2 VOLTS, 1000 CPS (1-3). 

CENTER TAP LOCATION 1:1 i 1.5%. REFERENCE PARAGRAPH 4.7.9.17 MIL-T-27. 

MINIMUM MARKING: THE NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER, 
MANUFACTURER'S NAME OR SYMBOL, SERIAL NUMBER, ANO LEAD IDENTIFICATION 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON UNIT. MANUFACTURER'S PART 
OR TYPE NUMBER MAY APPEAR ON PART OR PACKAGE. 

LEADS: NICKEL ALLOY 200-1/8 HARO, 0.020 i .001. LEADS SHALL CONFORM TO 
ND 1015400 EXCEPT FOR PARAGRAPH 3.3.2, FINISHED LEAD DIAMETER. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
B SHIPMENT. 

POLARITY: LEADS SPECIFIED IN TABLE I SHALL BE LIKE POLARITY. 

REFERENCE PARAGRAPH 4.7.9.14 MIL-T-27. 
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BOTTOM VIEW OF TRANSFORMER WITH 6 LEADS. 
ALL DIMENSIONS ARE THE SAME AS SHOWN BELOW 
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NOTICK — WMM 60V(RNMCNT DRAWINGS. SRSCmCATIOWS. OR OTH«R DAT* 
ARK USCO RON ANT RURROSt OTNKR THAN IN COW*ICT|OR WITH * D* 

RCLATCD SOVCRNNKNT RROCURfN(NT ORCRATION TN« UNITCO STAU* K«•*- 
■CNT THCRfRT INCURS NO RtSRONSIDILITT NO* AMI OOLI6ATION WMATS&CVI*. 
AN* TNI TACT THAT TNS GOVlANMtNl NAT NA¥C T^RNULATtO. TURNISNIO OO 
IN ANT WAT SURRLICD TNC SAIO DRAWINOS. SRtCITICATIONS OR OTNtA DATA IS 
NOT TO M RCSARDCD RT INRLICATION OR OTACRWISKAS IN ANT ****** 
MCCNSINC TNt NOLDIR 0* ANT OTNCR RtRSON ON CORRORATIO*. OR COWTKT- 
IRC ANT RIGHTS OR RCRMISSION TO WANURACTURC US*. OR Sill. ANT 
RATtNTID INVCNTION THAT NAT IN ANT WAT *C RKkATSR TMCRC7R 


DESIGN REQUIREMENTS: 

THE UNIT SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF 
MlL-T-27 FOR GRADE 5, CUSS R.LIFE EXPECTANCY X, FAMILY 
PER TABLE 1,IN AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL BE CAPABLE OF MEETING ALL ELECTRICAL RE¬ 
QUIREMENTS EXCEPT WHERE NOTED BEFORE, DURING, AND AFTER 
THE FOLLOWING EXPOSURES. 

HI6H TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10“* 
m OF MERCURY. 
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FREQUENCY RESPONSE TEST CIRCUIT 


DC UNBALANCE IN PRIMARY: PER TABLE I 
RATED POWER LEVEL: 50 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
175 VOLTS MAXIMUM INSTANTANEOUS. 


SPECIAL CONDITIONING, 100# (BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202. METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 
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NOTICE — WHIM GOVERNMENT ORAWINGS GPCCIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT OGLI6ATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED FURNISHED OR 
IN ANT WATT SUPPLIED THE SAIO DRAWINGS SPECIFICATIONS OR OTHER OATA IS 
MOT TO RE REGAROED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
IMC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTEO INVENTION THAT MAT IN ANT WAT RE RELATED THERETO 


REQUIREMENTS: 

1. GENERAL: 

#. 0ESI6N TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 1015400 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION NO 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

0. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS . 
SPECIFIED IN ND1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. SEALING: pfr mm-t-?7. - ' 

C. DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WIND¬ 

INGS. PER MIL-T-27. ' 

0. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

PER MIL-T-27. ' 

E. DC RESISTANCE: SEE TABLE |. PER 

MIL-T-27. 

F. PRIMARY IMPEDANCE: APPLY VOLTAGE AND FREQ SPECIFIED IN 

TABLE I TO LEADS (1-3). SECONDARY OPEN. 

G. FREQUENCY RESPONSE (REFERENCE FREQUENCY 1000 CPS): SEE 

TEST CIRCUIT I. Es SHALL BE DETERMINED AT 1 KC, OUT¬ 
PUT POWER AT 50 MW, AND TEST CONDITIONS SPECIFIED >N 
TABLE I. (NOTE: IF TRANSFORMER SECONDARY IS CENTER TAPPED, 2 L 
SHALL BE ACROSS COMPLETE SECONDARY.) Es SHALL BE HELD CONSTANT 
OVER THE FREQUENCY RANGE. PER MIL-T-27. 

H. NO LOAD VOLTAGE RATIO: SEE TABLE 1. MEASURE WITH 2 VOLTS, 1000 CPS (1-3). 

CENTER TAP LOCATION 1:1 t 1.5*. PER MIL-T-27. . . . 

I- MINIMUM MARKING: THE NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER, 
MANUFACTURER'S NAME OR SYMBOL, SERIAL NUMBER, AND LEAD IDENTIFICATION 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON UNIT. MANUFACTURER'S PART 
OR TYPE NUMBER MAY APPEAR ON PART OR PACKAGE. 

J. LEADS: NICKEL 0.020 i.001. LEADS- SHALL CONFORM TO ND1015400. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 


K. POLARITY: LEADS SPECIFIED IN TABLE I SHALL BE LIKE POLARITY. 
PER MIL-T-27. 

L. PULL TEST: PER MIL-T-27 
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NOTICE — WHIN SOVCRNMCNT OMAWINSS. SPfCIFIC ATIONS ON OTHER DATA 
AM UNO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITEIT 
MLATED SOVCRNMCNT PROCUREMENT OPERATION THE UNITED STATES COVERM- 
MINT THERERT INCURS NO RESPONSIRILITT NOR ANT ORLISATION WHATSOEVER 
AMO THE FACT THAT THE SOVCRNMCNT MAT HAVE FORMULATED FURNISHER OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RC6ARDC0 IT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICIMSINR THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVCV- 
INR ANT RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL AMT' 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO 
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_ REVISIONS 

DESCRIPTION 


DATE I APPROVAL 


DESIGN REQUIREMENTS: 

A. THE UNIT SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF r— 

MIL-T-27 FOR GRADE 5, CLASS S LIFE EXPECTANCY X, FAMILY T-r—H 2 

PER TABLE 1,IN AMBIENT TEMPERATURE OF 85°C. 

B. THE UNIT SHALL BE CAPABLE OF MEETING ALL ELECTRICAL RE¬ 

QUIREMENTS EXCEPT WHERE NOTED BEFORE, DURING, AND AFTER c A 
THE FOLLOWING EXPOSURES. - 

(1) HIGH TEMPERATURE: 71°C OPERATING I 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 1 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, i-1- 

METHOD 204 A, CONDITION 0) 

(4) , REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10‘* 

MM OF MERCURY. 

(5) WORKMANSHIP: THE WIRE SHALL BE UNIFORM IN QUALITY AND TEMPER CLEAN, ROUNO _ 

AND SMOOTH AND FREE FROM FOREIGN MATERIALS, AND OTHER DEFECTS. f 

C. DC UNBALANCE IN PRIMARY: PER TABLE I 

D. RATED POWER LEVEL: 50 MW 

E. - WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 175 VOLTS MAXIMUM INSTANTANEOUS. 

F. BEND TEST(SAMPLE): THIS IS A DESTRUCTIVE TEST, UNITS SUBJECTED TO THIS TEST SHALL NOT 

BE SHIPPED. HOLD THE COMPONENT IN SUCH A MANNER THAT A TW0(2) POUND WEIGHT MAY BE SUSPENDED 
IN AN AXIAL DIRECTION FROM THE LEAD UNDER TEST. THE BEND CYCLE (0NE(1))REQUIRED, SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT WHILE IN THE SAME PLANE, THRU 90* IN ONE DIRECTION 
THEN BACK 180* IN THE OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. 

SPEClAt, CONDITIONING, 100% (BY MANUFACTURER): 

A.. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202, METHOD 102A EXCEPT 
THAT THE TEMPERATURES SHALL BE -55*C, +25*C AND 130*C AND EXPOSURE TIME SHALL BE 
15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL BE MONITORED FOR 
CONTINUITY. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. RESISTANCE AFTER STABILIZATION SHALL NOT CHANGE MORE THAN 4% FROM INITIAL 
MEASURED VALUE. THE AFOREMENTIONED TEST DATA SHALL BE INCLUDED WITH EACH SHIPMENT. 

ANY LOT WITH A FAILURE RATE OF GREATER THAN 5X FOR THIS TEST (RESISTANCE) SHALL NOT 
BE SHIPPED. . 
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NOTICE — WHEN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER OAT* 
ARE USEO FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
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ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OR 
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ING ANY RIGHTS OR PERMISSION TO MANUFACTURE USE OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO 


REQUIREMENTS: 



I 


c 


1 . 


2 . 


GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015400 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404., CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS ■ 

SPECIFIED IN ND1002047. 

INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. SEALING: per mil-t-27. 

C. DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WIND¬ 

INGS. PER MIL-T-27. ' 

D. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

PER MIL-T-27. ' 

E. DC RESISTANCE: SEE TABLE I. PER • ... 

MlL-T-27. 

F. PRIMARY IMPEDANCE: APPLY VOLTAGE AND FREQ SPECIFIED IN 

TABLE I TO LEADS (1-3). SECONDARY OPEN. 

G. FREQUENCY RESPONSE (REFERENCE FREQUENCY 1000 CPS): SEE 

TEST CIRCUIT I. Es SHALL BE DETERMINED AT'l KC, OUT- 
" PUT POWER AT 50 MW, AND TEST CONDITIONS SPECIFIED 'N 
TABLE I. (NOTE: IF TRANSFORMER SECONDARY IS CENTER TAPPED, Z L 
SHALL BE ACROSS COMPLETE SECONDARY.) Es SHALL BE HELD CONSTANT 
OVER THE FREQUENCY RANGE. PER MIL-T-27. 

H. NO LOAD VOLTAGE RATIO: SEE TABLE 1. MEASURE WITH 2 VOLTS. 1000 CPS (1-3). 

CENTER TAP LOCATION 1:1 i 1.5%. PER MIL-T-27. 

I. MINIMUM MARKING: THE NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER, 

MANUFACTURER'S NAME OR SYMBOL, SERIAL NUMBER, AND LEAD IDENTIFICATION 

SHALL BE PERMANENTLY AND LEGIBLY MARKED ON UNIT PER ND 1002019. MANUFACTURER'S 

PART OR TYPE NUMBER MAY APPEAR ON PART OR PACKAGE PER MIL-STD-130 


J. LEADS: NICKEL 0.020 +.001. LEADS SHALL CONFORM TO ND1015400. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 


K. POLARITY: LEADS SPECIFIED IN TABLE I SHALL BE LIKE POLARITY. 
PER MIL-T-27. 

L. PULL TEST: PER MIL-T-27 
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BOTTOM VIEW OF TRANSFORMER WITH 6 LEADS. 
ALL DIMENSIONS ARE THE SAME AS SHOWN BELOW 
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TEST CIRCUIT I 




DESIGN REQUIREMENTS: 

A. THE UNIT SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF fT 

MlL-T-27 FOR GRADE 5, CLASS S LIFE EXPECTANCY X, FAMILY T-1-Li 

PER TABLE 1,IN AMBIENT TEMPERATURE OF 85°C. 

B. THE UNIT SHALL BE CAPABLE OF MEETING ALL ELECTRICAL RE- I 

QUIREMENTS EXCEPT WHERE NOTED BEFORE, DURING, AND AFTER E /£T\ 

THE FOLLOWING EXPOSURES. * , O' 

O) HIGH TEMPERATURE: 71°C OPERATING | 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 4 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, J -- 

METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10“4 

m OF MERCURY. 

(5) WORKMANSHIP: THE WIRE SHALL BE UNIFORM IN QUALITY AND TEMPER CLEAN; ROUND p 

AND SMOOTH AND FREE FROM FOREIGN MATERIALS, AND OTHER DEFECTS. 

C. DC UNBALANCE IN PRIMARY: PER TABLE I 

D. RATED POWER LEVEL: 50 MW 

E. - WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 175 VOLTS MAXIMUM INSTANTANEOUS. 

F BEND TEST(SAMPLE): (THIS IS A DESTRUCTIVE TEST, UNITS SUBJECTED TO THIS TEST SHALL NOT 

BE SHIPPED) HOLD THE COMPONENT IN SUCH A MANNER THAT A TW0(2) POUND WEIGHT BE B 'J B [ >E !jp ED 
IN AN AXIAL DIRECTION FROM THE LEAD UNDER TEST. THE BEND CYCLE (0NE(1 ))REQUIRED, SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT WHILE IN THE SAME PLANE, THRU 90° IN ONE DIRECTION 
THEN BACK 180° IN THE OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. 

SPECIAL CONDITIONING, 100% (BY MANUFACTURER): 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202, METHOD 102A EXCEPT 
THAT THE TEMPERATURES SHALL BE -55°C, +25°C AND 130°C AND EXPOSURE TIME SHALL BE 
15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL BE MONITORED FOR 
CONTINUITY. AFTER STABILIZATION AT ROOM TEMPERrtK'RE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. RESISTANCE AFTER STABILIZATION SHALL NOT CHANGE MORE THAN 4% FROM INITIAL 
MEASURED VALUE. THE AFOREMENTIONED TEST DATA SHALL BE INCLUDED WITH EACH SHIPMENT. 

ANY LOT WITH A FAILURE RATE OF GREATER THAN 5% FOR THIS TEST (RESISTANCE) SHALL NOT 
BE SHIPPED. 


C THIS SHEET ADDED AND UPGRADED TO 

CLASS A RELEASE PER TDRR O2/0y> 7 / n / a 
~D REVISED PER TDRR n f/lb/iS ' 

E REVISED PER TDRR 06559 

F REVISED PER TDRR 15696 |4/jA?t 



•SHALL BE TOTAL SECONDARY 


FREQUENCY RESPONSE TEST CIRCUIT 




DC RESISTANCE 
+ 20 % 



1680CT 

92 41 

77j1ct 

341 

790J)ct 

0.7641 

1050DCT 

200DCT 

72DCT 

92DCT 

4inCT 

980 


TABLE I __ 

PRIMARY IMPEDANCE (MINIMUM) 

I [FREQ 

MS TEST VOLTAGE- Qps 


FREQUENCY RESPONSE 
tEST CONDITIONS 


OHMS 


1600 a ) 


1130 (Xl) 


i5,oor (xl) 


10,000(Z) 


800(Z) 


5 VOLTS 


1 VOLT 


4 VOLTS 


4 VOLTS 


2.8 VOLTS 


CPS I Zs I z 


300 1,500 600 


300 600 12 


300 [8,000 3.2 


300 10,000 1200 


300 6001 600 




IDC MA 


3 


[ BAND WIDTH 


350 CPS TO 90KC 



300 CPS TO 60KC 


RESPONSE 

POLARITY 

11DB 

1 AND 4 

1 2 DB 

1 AND 4 

t 2 DB 

1 AND 4 

+ 2 bG — 

1 AND 4 

t 3 DB 

1 AND 4 

± 3 DB 

IIIQK 


NO LOAD VOLTAGE RATIO MAX. DC REFERENCE FIG. 

13% MA FAMILY schematic no. 

PRIMARY - : SECONDARY UNBALANCE number" 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 



1.58 


7.06 


50 


2.88 : 1 CT 


1:1 CT 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


TRANSFORMER, AUDIO 

SPECIFICATION CONTROL DRAWING 


APPLICATION 


CODE IDENT NO. SIZE 

__C 

SCALE NONE |WT 


NASA DRAWING NO. 

1010291 


SHEET 2 













































































































3 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
MCNT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIEO THE SAID 0RAWIN6S. SPECIFICATIONS OR OTHER DATA IS 
BoTJo M REGARDED BY IMPLICATION CN OTHERWISE AS IN ANY MANNER 
LICENSING the holder or any other person OR CORPORATION or convey¬ 
ing ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR BELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF5RX13ZZ IN ADDITION TO THE REQUIRE¬ 


MENTS SPECIFIED HEREIN. 

GROUP I (INSPECTION BY SUPPLIER AND USER): 
LEAD DATA: 


A CERTIFICATE OF COMPLIANCE 


NICKEL LEADS PER NASA DOCUMENT ND 1015400. 

WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

POLARITY: TERMINALS 1 AND 4 SHALL HAVE THE SAME INSTANTANEOUS POLARITY. 

ELECTRICAL CHARACTERISTICS: PER TABLE I. 

MATCHING IMPEDANCE 
DC RESISTANCE 
TURNS RATIO 
POWER LEVEL 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADE¬ 
MARK OR CODE AND TYPE DESIGNATION, AND SCHEMATIC SHOWING LEAD IDENTIFICATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL SPECIFICATION: PER TABLE I 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

UNITS SHALL MEET INDUCED VOLTAGE REQUIREMENTS OF MIL-T-27A. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REVISIONS 

»VM | DESCRIPTION 

~ SEE PROCUREMENT NOTE 8 

“7 REPLACED WITH CHANGE r , 
BY REV B PER TDRR 


DATE I APPROVAL 


NOTES: 


ELECTRICAL.REQUIREMENTS: 

A. OPERATING VOLTAGE: AT SEA LEVEL 1000 VOLTS RMS 60 CYCLES. 

B. FLASH OVER VOLTAGE: AT SEA LEVEL: 3000 VOLTS RMS 60 CPS. 

AT 50.000 FEET: 1100 VOLTS RMS 60 CPS. 

C. CAPACITANCE: 1.07 PICOFARADS MAXIMUM. 

CONSTRUCTION REQUIREMENTS: 

A MATERIAL: LUG: BERYLLIUM COPPER PER QQ-C-530 CONDITION H, GOLD PLATED 

PER MtL-6-45204 TYPE II. CLASS 1 (COPPER STRIKE). 

INSULATION: P0LYTETRAFLU0RETHYLENE (TEFLON) PER MIL-T-14078. COLOR: WHITE. 

ENVIRONMENTAL REQUIREMENTS: 

A. AMBIENT TEMPERATURE RANGE: MINUS 55 (-67*F) TO PLUS 125 (*257*F) DEGREES CENTIGRADE. 

MARKING: THE UNIT PACKAGE, OR CONTAINER, SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
.MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

TEST REQUIREMENTS: 

A. AFTER INSTALLATION, THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING A PULL TEST 
OF 5 POUNDS MINIMUM. 

B. THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL TEST OF 5 POUNDS 
MINIMUM BETWEEN^THE LUG AND THE TEFLON BUSHING. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA DOCUMENT 
ND 1015404, CLASS III. 

INTERPRET DRAWING. ]N ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 

A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING EXCEPT LEAD MATERIAL 
.SPECIFICATION ANO PHYSICAL DIMENSIONS. 

I. UPON SPECIFIC, INSTRUCTION BY TECHNICAL DIRECTIVE (TD) PROCURE THIS PART AS CHANGE SYMBOL (—) BY 
ORDERING TO VENDOR CATALOGUE NUMBER A SPECIFICATIONS. REFERENCE ND1002034. 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO THIS DRAWING BY OTHER THAN REVISION SYMBOL (-). 
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CHANGE PER TDRR 60*. 


DATE APPROVAL 


ui/C 


1. ELECTRICAL REQUIREMENTS: 

A. OPERATING VOLTAGE: AT SEA LEVEL 1000 VOLTS RMS GO CYCLES. 

B. FLASH OVER VOLTAGE: AT SEA LEVEL: 3000 VOLTS RMS GO CPS. 

AT 50,000 FEET: 1100 VOLTS RMS GO CPS. 

C. CAPACITANCE: 1.07 PICOFARADS MAXIMUM. 

2. CONSTRUCTION REQUIREMENTS: 

A MATERIAL* LUG: BERYLLIUM COPPER PER QQ-C-530 CONDITION H, GOLD PLATED 
PER MIL-G-45204 TYPE II, CLASS 1 (COPPER STRIKE). 

INSULATION: P0LYTETRAFLU0RETHYLENE (TEFLON) PER MIL-T-14078. COLOR: WHITE. 

3. ENVIRONMENTAL REQUIREMENTS: 

A. AMBIENT TEMPERATURE RANGE: MINUS 55 (-G7*F) TO PLUS 125 (+257*F) DEGREES CENTIGRADE. 

4 MARKING* THE UNIT PACKAGE, OR CONTAINER, SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 

MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, HASA NUMBER, DASH NUMBER AND REVISION LETTER. 

5. TEST REQUIREMENTS: 

A. AFTER INSTALLATION. THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING A PULL TEST 
OF 5 POUNDS MINIMUM. 

B. THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL TEST OF 5 POUNDS 
MINIMUM BETWEEN THE LUG AND THE TEFLON BUSHING. 

G. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA DOCUMENT 
ND 1015404. CLASS III. 

7. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Nll-D-70327. 
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NOTICE — WHEN SOVIRNMCNT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
AM USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
MLATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR BELL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT BE RELATED THERETO. 


NOTES: 


ELECTRICAL REQUIREMENTS: 

A. OPERATING VOLTAGE: AT SEA LEVEL 1000 VOLTS RMS 60 CYCLES. 

B. FLASH OVER VOLTAGE: AT SEA LEVEL: 3000 VOLTS RMS 60 CPS. 

AT 50,000 FEET: 1100 VOLTS RMS 60 CPS. 

C. CAPACITANCE: 1.07 PICOFARADS MAXIMUM. 

CONSTRUCTION REQUIREMENTS: 

A. MATERIAL: LUC: BRASS PER QQ-B-626, HALF HARD, COMPOSITION 22, GOLDPLATED. 

PER MIL-G-45204 TYPE II, CLASi 1 (COPPER STRIKE). 

INSULATION: P0LYTETRAELU0RETHYLENE (TEFLON) PER MIL-T-14078. COLOR: WHITE. 

ENVIRONMENTAL REQUIREMENTS: 

A. AMBIENT TEMPERATURE RANGE: MINUS 55 (-67*F) TO PLUS 125 (♦257*F) DEGREES CENTIGRADE. 

MARKING: THE UNIT PACKAGE, OR CONTAINER, SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

TEST REQUIREMENTS: 

A. AFTER INSTALLATION, THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING A PULL TEST 
OF 5 POUNDS MINIMUM. 

B. THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL TEST OF 5 POUNDS 
MINIMUM BETWEEN THE LUG AND THE TEFLON BUSHING. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA DOCUMENT 
ND 1015404, CLASS III. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
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ELECTRICAL REQUIREMENTS: 

A. OPERATING VOLTAGE: AT SEA LEVEL 1000 VOLTS RMS 60 CYCLES. 

B. FLASH OVER VOLTAGE: AT SEA LEVEL: 3000 VOLTS RMS 60 CPS. 

AT 50,000 FEET: ItOO VOLTS RMS 60 CPS. 

C. CAPACITANCE: 1.07 PICOFARADS MAXIMUM. 

CONSTRUCTION REQUIREMENTS: 

A. MATERIAL: LUG: 4BASS PER QQ-rB-626, HALF HARD, ^COMPOSITION 22, GOLDBLATEQ. 

PER HIL-G-45204 TYPE II, CLASS 1 (COPPER STRIKE). 

INSULATION: P0LYTETRAFLU0RETHYLENE (TEFLON) PER MIL-T-14078. COLOR: UNITE. 
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3. ENVIRONMENTAL REQUIREMENTS: 

A. AMBIENT TEMPERATURE RANGE: MINUS 55 (-67*F) TO PLUS 125 (*257*F) DEGREES CENTIGRADE. 

4. MARKING: THE UNIT PACKAGE. OR CONTAINER, SHALL BE PERMANENTLY AND LEGIBLY MARKED UITH 
MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER. NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

5. TEST REQUIREMENTS: 

A. AFTER INSTALLATION, THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING A PULL TEST 
OF $ POUNDS MINIMUM. 

B. THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL TEST OF 5 POUNDS 
MINIMUM BETWEEN THE LUG AND THE TEFLON BUSHING. 

6. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA DOCUMENT 
NO 1015404, CLASS III. 
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NOTES: 

1. ELECTRICAL REQUIREMENTS: 

A. OPERATING VOLTAGE: AT SEA LEVEL 1000 VOLTS RMS GO CYCLES. 

B. FLASH OVER VOLTAGE: AT SEA LEVEL: 3000 VOLTS RMS 60 CPS. 

AT 50,000 FEET: 1100 VOLTS RMS 60 CPS. 

C. CAPACITANCE: 1.07 PICOFARADS MAXIMUM. 

2. CONSTRUCTION REQUIREMENTS: 

A MATERIAL: LUG: BERYLLIUM COPPER PER QQ-C-530 CONDITION H, GOLD PLATED 
PER MIL-G-45204 TYPE II. CLASS 1 (COPPER STRIKE). 

INSULATION: P0LYTETRAFLU0RETHYLENE (TEFLON) PER MIL-T-14078. COLOR: WHITE. 


3. ENVIRONMENTAL REQUIREMENTS: 

A. AMBIENT TEMPERATURE RANGE: MINUS 55 (-67‘F) TO PLUS 125 (*257*F) DEGREES CENTIGRADE. 

4 MARKING: THE UNIT PACKAGE, OR CONTAINER, SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 

MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, NASA NUMBER, DASH NUMBER AND REVISION LETTER. 


5. TEST REQUIREMENTS: 

A. AFTER INSTALLATION, THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING A PULL TEST 
OF 5 POUNDS MINIMUM. 

B. THE FEEDTHRU SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL TEST OF 5 POUNDS 

MINIMUM BETWEEN THE LUG AND THE TEFLON BUSHING. 

6. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA DOCUMENT 
ND 1015404, CLASS III. 

7. INTERPRET DRAWING- IN ACCORDANCE WITH STANDAROS PRESCRIBED BY MIL-D-70327. 
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C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO THIS DRAWING BY OTHER THAN REVISION SYMBOL (-). 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

t. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 3. 

C. MARKING: THE CONTAINER SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/ 

OR SYMBOL, PART NUMBER, DATE OF MANUFACTURE THE NASA DRAWING NUMBER AND 
REVISION LETTER.AND EXPIRATION DATE FOR UNOPENED CONTAINERS 

2. ACCEPTANCE AND INSPECTION: 

A. MATERIAL SHALL HAVE THE FOLLOWING PROPERTIES: 

(1) VISCOSITY AT 25 # C, CPS: 18,000-32,000 (ASTM D1824-61T, SPINDLE 5 SPEED 2) 

(2) SPECIFIC GRAVITY AT 25*C: 1112 - 1.14 (ASTM D1475-60) 

} (3) EPOXIDE EQUIVALENT: 180-200 (ASTM D1652-59T) 

(4) COLOR: PALE TURBID YELLOW _ _ 


B. STORAGE LIFE: ONE (1) YEAR FROM DATE OF MANUFACTURE WHEN STORED AT AN 

AMBIENT TEMPERATURE BELOW 20°F (REFRIGERATED) AND SIX (6) MONTHS WHEN STORED AT 80°F. 

C. WHEN MIXED WITH SCD 1010297 CURING AGENT AND CURED IN ACCORDANCE WITH THE 
MANUFACTURER'S RECOMMENDED PROCEDURE, THIS MATERIAL SHALL BE CAPABLE OF MEETING 
THE REQUIREMENTS OF MIL-C-46058. 
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RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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REQUIREMENTS: 
\. GENERAL: 



A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY HIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404. CLASS 3. 

C. MARKING: THE CONTAINER SHALL BE HARKED WITH THE MANUFACTURER'S NAME AND/ 
OR SYMBOL. PART NUMBER. DATE OF MANUFACTURE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

ACCEPTANCE AND INSPECTION: 

A. MATERIAL SHALL HAVE THE FOLLOWING PROPERTIES: 

(1) VISCOSITY AT 25*C, CPS: 1900 TO 2100 (BROOKFIELD METHOD). 

(2) SPECIFIC GRAVITY AT 25*C: 1.03 TO 1.23. 

DESIGN: 

A. MATERIAL: SHALL BE MODIFIED EPOXY RESIN, MEDIUM VISCOSITY. 

B. STORAGE LIFE: ONE (1) YEAR FROM DATE OF MANUFACTURE WHEN STORED AT AN 
AMBIENT TEMPERATURE OF +25 # C. 
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AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAIO ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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REQUIREMENTS: 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 3. 

C. MARKING: THE CONTAINER SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/ 
OR SYMBOL, PART NUMBER, DATE OF MANUFACTURE AND THE NASA DRAWING NUMBER, 
DASH NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. PHYSICAL AND CHEMICAL PROPERTIES ARE PROPRIETARY TO THE MANUFACTURER. 

3. DESIGN: 

A. MATERIAL: SHALL BE AN EPOXY BASED PIGMENT (SEE TABLE FOR PIGMENT COLOR). 

B. STORAGE LIFE: ONE (1) YEAR FROM DATE OF MANUFACTURE WHEN STORED AT AN 
AMBIENT TEMPERATURE OF *25 # C. 
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REQUIREMENTS: 
\. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 

ND 1015404, CLASS 3. 

C. MARKING: THE CONTAINER SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/ 

. OR SYMBOL, PART NUMBER, DATE OF MANUFACTURE, THE NASA DRAWING NUMBER AND 

REVISION LETTER. AND EXPIRATION DATE FOR UNOPENED CONTAINERS. 

ACCEPTANCE AND INSPECTION: 

A. MATERIAL SHALL HAVE THE FOLLOWING PROPERTIES: 

(,) vISIS/eI SP 5 ;SdLE PS 5. MTE INCREASING BY A FACTOR OF 2 (APPROX) EVERY 30 DAYS. 

(2) SPECIFIC GRAVITY AT 25°C: 0.95 TO ivOMASTM 01475-GO) 

CEi (3) AMINE VALUE: 3.1 - 4.6 (MILLIGRAMS EQUIVALENT OF PERCHLORIC ACID (HCLO 4 GRAM) 

0 (4)-r COLOR (GARDENER)a? ul2 MAXIMUM r <ASTM D1544-58T) 

DESIGN:' ■ c if-- ■" • • .- . 

A. MATERIAL SHALL BE A CURING AGENT FOR EPOXY RESIN. 

B STORAGE LIFE: ONE(i) YEAR FROM DATE OF MANUFACTURE WHEN STORED AT TEMPERATURES BELOW 20 # F(REFRI DERATED) AND 3 MONTH WHEN STORED AT 80‘F. 

C WHEN MIXED WITH SCD 1010295 EPOXY RESIN AND CURED IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDED PROCEDURES, THIS MATERIAL SHALL BE 

CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-46058 CLASS A TYPE ER CONFORMAL COATINGS. 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 

ND 1015404, CLASS 3. 

C. MARKING: THE CONTAINER SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/ 

OR SYMBOL, PART NUMBER, DATE OF MANUFACTURE, THE NASA DRAWING NUMBER AND 
REVISION LETTER AMD EXPIRATION DATE FOR UNOPENED CONTAINERS. 

ACCEPTANCE AND INSPECTION: 

A. MATERIAL SHALL HAVE THE FOLLOWING PROPERTIES: 

(1) VISCOSITY AT 25*C, CPS: 3000 - 6000 ON A BROOKFIELD TYPE RVF 

VISCOSIMETER SPINDLE 5, SPEED 4 (ASTM D1824-61T) ON DATE OF SHIPMENT INCREASING BY A FACTOR OF 2 (APPROX) EVERY 30 DAYS. 

(2) SPECIFIC GRAVITY AT 25*C: 0.95 TO 1.03 (ASTM 01475-60) 

(3) AMINE VALUE: 3.1 - 4.6 WHEN TESTED PER ASTM D-2074-62T PROCEDURE FOR TOTAL AMINE VAU£. 

(4) COLOR (GARDENER): 12 MAXIMUM (ASTM D1544-58T) 


DESIGN: 


MATERIAL SHALL BE A CURING AGENT FOR EPOXY RESIN.* 

STORAGE LIFE: 0NE(1) YEAR FROM DATE OF MANUFACTURE WHEN STORED AT TEMPERATURES BELOW 20*F(REFRIGERATED) AND 3 MONTH WHEN STORED AT W*F AND 
9 MONTHS WHEN STORED AT 40* F MAXIMUM. . . „ 

WHEN MIXED WITH SCO 1010295 EPOXY RESIN AND CURED IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDED PROCEDURES, THIS MATERIAL SHALL •£ 

CAPABLE OF MEETING THE REQUintMENTS OF MIL-C-46058 CLASS A TYPE ER CONFORMAL COATINGS. 

DIP TEST 

WHEN SUBJECTED TO THE FOLLOWING TEST, THE COATING SHALL CURE TO A SMOOTH GLOSSY SURFACE FREE OF ORANGE PEEL AND FISH EYE* 

(A) MIX 80 P6W 1010297 WITH K>0 PBW 1010295. 

(B) DEGAS MIXTURE AT 27 INCHES HG VACUUM MINIMUM UNTIL FROTHING STOPS AND ALLOW TO AGE 45 MINUTES AT ROOM TEMPERATURE. 

(C) DIP CLEAN, AlODINED ALUMINUM PANELS AND REMOVE SLOWLY. 

(D) CURE 2 HOURS AT 150* F. • ! ' 
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REQUIREMENTS: 



GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70J27. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 

ND 1015404, CLASS 3. 

C MARKING: THE CONTAINER SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/ 

OR SYMBOL. PART NUMBER, DATE OF MANUFACTURE, THE NASA DRAWING NUMBER AND 

REVISION LETTER. 


2. ACCEPTANCE AND INSPECTION: 

A. MATERIAL SHALL HAVE THE FOLLOWING PROPERTIES: 

(1) VISCOSITY AT 25«C, CPS: 2000 TO 5000 ON A BROOKFIELD TYPE RVF 
VISCOSIMETER SPINDLE 5, SPEED 4. 

(2) SPECIFIC GRAVITY AT 25*C: 0-95 TO 1.13. 


3. DESIGN: 

A. MATERIAL SHALL BE A CURING AGENT FOR EPOXY RESIN. 

B. STORAGE LIFE: ONE (1) YEAR FROM DATE OF MANUFACTURE WHEN STORED AT AN 
AMBIENT TEMPERATURE OF ♦25*C. 
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REQUIREMENTS: 


GENERAL: 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 



SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 3 


C. MARKING: THE CONTAINER SHALL BE MARKED IN ACCORDANCE WITH Mlt-STD-129 
WITH MANUFACTURER'S NAME, IDENTIFYING NUMBER, ITEM NAME, AND NASA; 
DRAWING NUMBER, AND REVISION LETTER. 


DESIGN: 


MATERIAL SHALL BE AN ELECTRICALLY CONDUCTIVE ADHESIVE. 


PROPERTIES: THIS MATERIAL WHEN FULLY CURED SHALL HAVE THE FOLLOWING 
PROPERTIES: 

BOND SHEAR STRENGTH AT 77*F (25°C): 2,900 PSI. 

FLEXURAL STRENGTH: 12,200 PSI. 

VOLUME RESISTIVITY: 0.1 0HM-CM, MAXIMUM. 

THERMAL COEFFICIENT OF EXPANSION: 12 X 10“<VC. . 



i 


C. CAPABILITIES: THIS MATERIAL SHALL BE SUITABLE FOR USE FOR MAKING ELECTRICAL 
CONNECTIONS WHERE HOT SOLDERING IS IMPRACTICAL. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 3. 

C. MARKING: THE CONTAINER SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-129 
WITH MANUFACTURER'S NAME, IDENTIFYING NUMBER, ITEM NAME, AND NASA 
.DRAWING NUMBER, AND REVISION LETTER. 

2. DESIGN: 

A. MATERIAL SHALL BE AN AMINE TYPE CATALYST. 

B. CAPABILITIES: THIS MATERIAL SHALL BE SUITABLE FOR USE TO CURE RESIN 
MIXTURES. 
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PATENTED INVENTION THAT NAY IN ANY WAV RE RELATED THERETO. 



REQUIREMENTS: 
1. GENERAL: 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 3. 

MARKING: THE CONTAINER SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-t29 
WITH MANUFACTURER'S NAME, IDENTIFYING NUMBER, ITEM NAME, AND NASA 
.DRAWING NUMBER AND REVISION LETTER. 


DESIGN: 


MATERIAL: SHALL BE A LOW DIELECTRIC CONSTANT, GLASS SPHERE FILLED, 

BLACK LIQUID EPOXY RESIN. 

PHYSICAL PROPERTIES: SPECIFIC GRAVITY AT 25*C: 0.60-0.80, (SHELF 

LIFE: 1 YEAR). 

THIS MATERIAL WHEN PROPERLY CURED SHALL EXHIBIT THE FOLLOWING PROPERTIES: 
SPECIFIC GRAVITY 0.74-0.82 

WATER RESISTANCE, X GAINED IN 24 HOURS AT 25*C 0.1 

DIELECTRIC CONSTANT AT 10 2 TO 10 10 CPS 1.9 

DIELECTRIC STRENGTH VPM 300 

COEFFICIENT OF LINEAR EXPANSION, CM/CM/*C 19 X 10‘* 

THIS CURED MATERIAL SHALL BE CAPABLE OF WITHSTANDING A SERVICE TEMPERATURE 
OF MINUS 67 TO PLUS 140 DEGREES CENTIGRADE WITHOUT DETERIORATION. 


PROCURE ONLY FROM APPROVED SOURCE LISTED IN 
ND 1002034 FOR THIS DRAWING. 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

r± ±r dt 

DO NOT SCALE THIS DRAWING 
MATERIAL 


PART OR 
IDENTIFYING NO. 


INSTRUMENTATION LAB 
CAMamoec. Mags. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


. DATE/£^b*ij| 


SEE NOTES 

HEAT TREATMENT 

NONE 

FINAL FINISH 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


EPOXY, RESIN 


SPECIFICATION CONTROL DRAWING 


APPLICATION 


NASA APPROVAL J 


MIT APPROVAL 


CODE IDENT NO. SIZE 




NASA DRAWING NO. 

1010305 


Iscaie NONE WT 


I SHEET I OF I 


4 


3 


2 










































PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAUING. 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES >N 

TOLERANCES ON «c 

FRACTIONS DECIMALS ANGLES DRAWN 

DO NOT SCALE THIS DRAWING APPROV 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 


Cambniooc. Mass. 


. DATE (T&ad&l 




APPLICATION 


SEE NOTES 

HEAT TREATMENT 

- NONE 

USED ON final FINISH 

r none 


HOUSTON, TEXAS 


CURING AGENT 


SPECIFICATION CONTROL DRAWING 


NASA APPROVAL^ 


MIT APPROVAL. 


CODE IDENT NO. SIZE 


'3 


NASA DRAWING NO. 

1010306 


SCALE NONE |WT 


I SHEET j OF I 


3 


2 
























































3 


MOTtCS — WHIN BOVIRNMINT MAW1NM. INClMCtTWM. N OTMIR DATA 

AM M» fO* AM PVRPOM OTMta TNAN IN CONMCTIM WITH A Dt 'IHITILV 

MLATtO NOVIRNNINT R N OC U MN I N T OMNATION. TMC HNITU RTATft ROVfRN. 

MNT TMIMRT INCNM NO MBPONSItlUTY NON AtTf ONUNATMN RTNAVROCVCR; 

AM TNC TACT THAT TNC NOVKRNNCNT NAT NAVI POANVLATKO. PNNNITMCB. ON 

IN ANT OAT WI>Kll* TNI RAIO MURIUM. tPCCIP it. AVION* ON OTNIA BATA IN 

NOT TO M MOAROCO NT IMPLICATION ON OTNIRWIf* A* IN ANT NANNKN 

UCINWM TNI NOLDCN ON ANT OTNIN PI MOM ON CONDONATION. ON CONVCT* 

IM ANT RIONT* ON KNNIBSION TO NANUTACTUM. U«. ON RILL ANY 

PATtNTIB INVINTION THAT NAT IN ANY WAY M MLATtO TNCMTO. 


REQUIREMENTS; 
It GENERAL: 


. A, INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF M1L-T-27, TYPE TF5RX21ZZ EXCEPT 
AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404, 
CLASS 1. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: EACH TRANSFORMER SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURERS 
NAME AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION, SCHEMATIC, NASA DRAWING 
NUMBER AND REVISION LETTER. 


2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE, DC: 

(1) TERMINAL (1-2): 500 MILL IOHMS, MAXIMUM. 

(2) TERMINAL (2-3): 500 MILLI0HMS, MAXIMUM. 

(3) TERMINAL (4-5)*: 900 MILLI0HMS, MAXIMUM. 

C. DIELECTRIC WITHSTANDING VOLTAGE: 

(1) SEA LEVEL: 500 VOLTS, RMS. 

(2) 100,000 FT: 250 VOLTS. RMS. 

D. INSULATION RESISTANCE?: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. 

E. PRIMARY INDUCTANCE (1-3); WITH SECONDARY OPEN CIRCUITED AND 28 VOLTS RMS AT 800 CYCLES 
APPLIED TO TERMINALS (1-3). 

(1) NO DC CURRENT: 20 ♦ 2 MILLIHENRIES. 

(2) WITH 150 MADC CURRENT: 17 MILLIHENRIES, MINIMUM. 

F. VOLTAGE RATIOS: SUFFICIENT (Es) VOLTAGE SHALL BE APPLIED AT 800 CYCLES TO TERMINALS 
(1-2) OR (2-3) TO OBTAIN VO * 28 VRMS, WITH Z s * 0 OHMS, R L * 33 OHMS ♦ 5%, USING 
CIRCUIT SPECIFIED IN FIGURE 1. 

(1) VOLTAGE RATIOS: (l-2)/(4-5) AND (2-3)/(4-5)= 0.539 TO 0.561. 

(2) THE DIFFERENCE BETWEEN VOLTAGE RATIOS SHALL BE 0.011 MAXIMUM. 


X 


3. DESIGN: 


A. MAXIMUM AMBIENT TEMPERATURE: *90 # C.\ 

B. MAXIMUM WORKING VOLTAGE: 175 VOLTS. 

C. POWER, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 700 MILLIWATTS MAXIMUM WHEN 28 VOLTS 
RMS AT 800 CYCLES IS APPLIED TO TERMINALS (1-3). 

D. CURRENT, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 550 MILL I AMPERES MAXIMUM WHEN 
45 VOLTS RMS AT 800 CYCLES IS APPLIED TO TERMINALS (1-3). 

E. FREQUENCY RESPONSE: t 2 db FROM 800 TO 10,000 CYCLES, WITH 800 CYCLES AS THE REFERENCE 
FREQUENCY, USING THE CIRCUIT SPECIFIED IN FIGURE 1 WITH E s * 10 VRMS (CONSTANT), 

R$ * 200 OHMS, R l * 33 OHMS t 5%. 

(1) FROM 10 TO 100 KC: THERE SHALL BE NO POSITIVE PEAKS ABOVE THE REFERENCE FREQUENCY 
OUTPUT. 
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G 


H 

I 

J 




HARMONIC DISTORTION, TOTAL, (4-5): 2% MAXIMUM, USING THE CIRCUIT 

SPECIFIED IN FIGURE 1, AND V 0 « 28 VOLTS, RMS, FREQUENCY « 800 
CYCLES, R$ « 200 OHMS, R L « 33 OHMS ♦ 5%. 

REGULATION: 90* MAXIMUM, USING CIRCUIT SPECIFIED IN FIGURE 1, 
WITH V 0 ■ 28 VRMS, Z s « 0 OHMS, FREQUENCY « 800 CYCLES: 

(1) X REG « [<V FL -V ML )/V ML ] X 100; V FL : Rl * ” OHMS i 5%; 

V NL : Rl * OPEN CIRCUITED. 

POLARITY 1 : TERMINALS 384 SHALL HAVE SAME INSTANTANEOUS POLARITY 
TERMINAL PULL: 2.5 POUNDS. 

MOUNTING INSERT TORQUE: 4 INCH-POUNDS. ' ." \ ; •• 
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REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-0-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 WITH THE 
ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER ND 1015401. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING REQUIREMENTS OF 
MIL-T-27, AND NASA DRAWING NUMBER (1010307) AND REVISION LETTER 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 
DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE TF5RX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 
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TABLE 1 

INSPECTION AND ACCEPT I ON TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 _ 

PARAGRAPH 

4.7.3.2.1 SEALING _____ 

4.7.5 DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 

4.7.6 INDUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 1600 CPS 
AT TERMINALS 1-3; SECONDARY OPEN. I ■ 600 MA MAX. 

4.7.7 ' INSU LATION RESISTANCE: 10,000 MEG. MIN, AT 2: 

4.7.9.1.1 (a) NO-LOAD CURRENT: TEST VOLTAGE: 45 VOLTS AT 800 CPS 

AT TERMINALS 1-3 

_ I « 550 MA MAX. _ 

4.7.9.1.1(b) NO-LOAD POWER: TEST VOLTAGE: 28 VOLTS AT 800 CPS 
AT TERMINALS 1-3 

_ P » 700 MILLIWATTS MAX. 

4. 7.9.2.1 OUTPUT VOLTAGE: TEST VOLTAGE: 15 VOLTS AT 800 CPS 

AT TERMINALS 1-2. R|_ * 33 OHMS 1 5% AT TERMINALS 4-5 

RATIO E(1-2) » .540 1 .011 
E(4-5) 

WITH 15 VOLTS AT TERMINALS 2-3: 

RATIO E(2-3) * .540 1 .011 
E(4—5) 

RATIO EC2-3) MINUS RATIO E(1-2) * 1.011 MAX. 

EC4-5) E(4—5) 

% REG « r NL - r FL x 100 « 9* MAX. 


WHERE rpi ■ E(4-5) WITH R ( > 33 OHMS 1 5% 

irm 

r ni * EC4-5) WITH R| REMOVED 
E(1—2) 


TABLE 1 (CONTINUED) 
INSPECTION AND ACCEPTI ON TESTS 
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REQUIREMENTS: 
t. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN NIL-D- i 70327. 

I. UNITS SHALL IE-CAPABLE OF MEETING THE REQUIREMENTS OF NILrT-27 WITH.THE 
ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER ND 1015401. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING-MANUFACTURER’S SERIAL NUMBER, ALL HARKING REQUIREMENTS OF 
MIL-T-27, ANO NASA DRAWING NUMBER (1010307) AND REVISION LETTER 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

■4 

DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE TF5RX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 
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TABLE 1 

" - _ INSPECTION AND ACCEPTION TESTS __ 

NUMBER .IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 


1 HIL-T-27 

PARAGRAPH 


4.7.3.2.1 

SEALING _____ 

4.7.5 > 

DIELECTRIC STRENGTH; TEST VOLTAGE: 500 VOLTS 


” INDUCED VOLTAGE; TEST VOLTAGE: 56 VOLTS AT 1GOO CPS 
.AT TERMINALS 1-3, SECONDARY OPEN. I ■ 600 MA MAX. 


TT/r I INSULATION RESISTANCE; 10,000 MEG. MIN, AT 2‘. . 


-—+ 

4.7.5.1.1 UJ 

no-lomu CommEnT: TEST VOLTAGE: 45 VOLTS AT 800 CPS 
AT TERMINALS 1-3 _ 

I ■ 550 MA MAX. 

4.7.5.1.1 (b) 

NO-LOAO POWER: TEST VOLTAGE: 28 VOLTS AT 800 CPS 

AT TERMINALS 1-3 

P • 700 MILLIWATTS MAX. 

4.7.9.2.1 

i 

OUTPUT VOLTAGE: TEST VOLTAGE: 15 VOLTS AT 800 CPS 

AT TERMINALS 1-2. R L » 33 OHMS i 5* AT TERMINALS 4-5. 

RATIO EO-2) * .540 1 .011 ' 

E(4-5) 

WITH 15 VOLTS AT TERMINALS 2-3: 

RATIO E(2-3) ■ .540 i .011 

E(4-5) 

RATIO E(2-3) MINUS RATIO E(1-2) • 1.011 MAX. 

El*^ ITfTj 

X REG • r NL - r FL * 10 0 « 9% MAX. 

r FL 

WHERE m » E(4-5) WITH R L » 33 OHMS t 5X 

rui • E(4-5) WITH R L REMOVED 

E(1-2) 
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REQUIREMENTS: 
». GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27, TYPE TF 5 RX 21 ZZ EXCEPT 
AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404, 
CLASS 1. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 

E. MARKING: EA^H TRANSFORMER SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION, SCHEMATIC, NASA DRAWING 
NUMBER AND REVISION LETTER. 

ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE, DC: 

(1) TERMINAL (1-2): 500 MILLIOHMS, MAXIMUM. 

(2) TERMINAL (2-3): 500 MILLIOHMS, MAXIMUM. , . 

(3) TERMINAL (4-5)': 900 MILLIOHMS, MAXIMUM. 

C. DIELECTRIC WITHSTANDING VOLTAGE: 

( 1 ) SEA LEVEL: 500 VOLTS, RMS. 

(2) 100,000 FT: 250 VOLTS, RMS. 

D. INSULATION RESISTANCE*: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. 

E. PRIMARY INDUCTANCE (1-3); WITH SECONDARY OPEN CIRCUITED AND 28 VOLTS RMS AT 800 CYCLES 
APPLIED TO TERMINALS (1-3). 

(1) NO DC CURRENT: 20 ♦ 2 MILLIHENRIES. 

(2) WITH 150 MADC CURRENT: 17 MILLIHENRIES, MINIMUM. 

F. VOLTAGE RATIOS 1 : SUFFICIENT (Es) VOLTAGE SHALL BE APPLIED AT 800 CYCLES TO TERMINALS 
(1-2) OR (2-3) TO OBTAIN VO • 28 VRMS, WITH Z$ » 0 OHMS, R|. « 33 OHMS ♦ 5%, USING 
CIRCUIT SPECIFIED IN FIGURE 1. 

( 1 ) VOLTAGE RATIOS: (1-2)/(4-5) AND (2-3)/(4-5)« 0.539 TO 0.5G1. 

(2) THE DIFFERENCE BETWEEN VOLTAGE RATIOS SHALL BE 0.011 MAXIMUM. 


DESIGN: 


MAXIMUM AMBIENT TEMPERATURE: +90 # C. 

MAXIMUM WORKING VOLTAGE: 175 VOLTS. 

POWER, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 700 MILLIWATTS MAXIMUM WHEN 28 VOLTS 
RMS AT 800 CYCLES IS APPLIED TO TERMINALS (1-3). 

CURRENT, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 550 MILL I AMPERES MAXIMUM WHEN 
45 VOLTS RMS AT 800 CYCLES IS APPLIED TO TERMINALS (1-3). 

FREQUENCY RESPONSE: 1 2 db FROM 800 TO 10,000 CYCLES. WITH 800 CYCLES AS THE REFERENCE 
FREQUENCY. USING THE CIRCUIT SPECIFIED IN FIGURE 1 WITH E$ = 10 VRMS (CONSTANT). 

R s « 200 OHMS, R L * 33 OHMS t 5%. 

(1) FROM 10 TO 100 KC: THERE SHALL BE NO POSITIVE PEAKS ABOVE THE REFERENCE FREQUENCY 
OUTPUT. 

HARMONIC DISTORTION, TOTAL, (4-5): 2% MAXIMUM, USING THE CIRCUIT I - “'”''"" 

SPECIFIED IN FIGURE 1. AND V 0 * 28 VOLTS, RMS, FREQUENCY • 800 - 

CYCLES, R$ « 200 OHMS, R[. ■ 33 OHMS i 5%._ 

REGULATION: 90% MAXIMUM, USING CIRCUIT SPECIFIED IN FIGURE 1. _ 

WITH V 0 - 28 VRMS. Z S * 0 OHMS. FREQUENCY » 800 CYCLES: 

(1) % REG « [(V FL -V ML )/V NL ] X 100; V FL : R L » 33 OHMS i 5%; 

V ML : «L “ 0PEM CIRCUITED. - 

POLARITY*: TERMINALS 3 A 4 SHALL HAVE SAME INSTANTANEOUS POLARITY- 

TERMINAL PULL: 2.5 POUNDS. - 

MOUNTING INSERT TORQUE: 4 INCH-POUNDS. next assy | USED 

- APPLICATION 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN NIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27, TYPE TF5RX21Z2 EXCEPT 
AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404, 

CLASS 1. , 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 

E. MARKING: EACH TRANSFORMER SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION, SCHEMATIC, NASA DRAWING 
NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER NO 1015400. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

8. RESISTANCE. DC: 

- (1) TERMINAL (1-2): 280 MILLIOHMS, MAXIMUM. 

(2) TERMINAL (2-3): 280 MILLIOHMS, MAXIMUM. 

(3) TERMINAL (4-5): 650 MILLIOHMS, MAXIMUM. 

C. DIELECTRIC WITHSTANDING VOLTAGE: 

(1) SEA LEVEL: 500 VOLTS, RMS. 

(2) 100,000 FT: 250 VOLTS. RMS. 1 J 

D. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 VOLTS DC. 

E. PRIMARY INDUCTANCE (1-3); WITH SECONDARY OPEN CIRCUITED AND 28 VOLTS RMS AT BOO .] 

CYCLES APPLIED TO TERMINALS (1-3). 

(1) NO DC CURRENT: 20 t 2 MILLIHENRIES. 

(2) WITH 250 MADC CURRENT: 17 MILLIHENRIES. MINIMUM. 

V F. VOLTAGE RATIOS: SUFFICIENT (Es) VOLTAGE SHALL BE APPLIED AT 800 CYCLES TO TERMINALS 

(1-2) OR (2-3) TO OBTAIN VO * 28 VRMS, WITH Z s « 0 OHMS, R|. * 18 OHMS t 5X, USING / 
CIRCUIT SPECIFIED IN FIGURE 1. / 

(1) VOLTAGE RATIOS: (1-2)/(4-5) AND (2-3)/(4-5) ■ 0.539 TO 0.561. 

(2) THE DIFFERENCE BETWEEN VOLTAGE RATIOS SHALL BE 0.011 MAXIMUM. 
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DESIGN: 

I O 

A. MAXIMUM AMBIENT TEMPERATURE: ♦90 , C. ^ 

I. MAXIMUM WORKING VOLTAGE: 175 VOLTS. ■ . -< 

C. POWER, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 700 MILLIWATTS MAXIMUM WHEN 28 VOLTS ** 

RMS AT 800 CYCLES IS APPLIED TO TERMINALS (1-3). 2 0 

0. CURRENT, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 550 MILL I AMPERES MAXIMUM WHEN " 

45 VOLTS RMS AT 800 CYCLES IS APPLIED TO TERMINALS (1-3). “ 

E. FREQUENCY RESPONSE: t 2 db FROM 800 TO 10,000 CYCLES. WITH 800 CYCLES AS TftE - n ■ 

REFERENCE FREQUENCY, USING THE CIRCUIT SPECIFIED IN FIGURE 1 WITH E$ ■ 10 VRMS U ■ 

(CONSTANT), R s « 200 OHMS, R L » 18 OHMS t 5X. ~ „ S( 

(1) FROM 10 TO 100 KC: THERE SHALL BE NO POSITIVE PEAKS ABOVE THE REFERENCE FREQUENCY OUTPUT. 

,F. HARMONIC DISTORTION, TOTAL, (4-5): 2* MAXIMUM. USING THE CIRCUIT SPECIFIED IN FIGURE 1, AND 

Al« V 0 ■ 28 VOLTS, RMS, FREQUENCY « 800 CYCLES, R S ■ 200 OHMS, I - -1- 

R L « 18 OHMS' S'5%. _ 

G. REGULATION: 90X MAXIMUM, USING CIRCUIT SPECIFIED IN FIGURE 1, WITH - 

Vo « 28 VRMS, Z S • 0 OHMS, FREQUENCY « 800 CYCLES: 

(1) X REG * [(Vf L -Vhl)/Vhl] X 100; V FL : R L « 18 OHMS i 5%; 

V NL : *L * 0PEM CIRCUITED. - 

H. POLARITY: TERMINALS 3 A 4 SHALL HAVE SAME INSTANTANEOUS POLARITY.--- 

I. TERMINAL PULL: 2.5 POUNDS. _ 

4. MOUNTING'INSERT TORQUE: 4 INCH-POUNDS. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PnESCRIBED 
IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404. CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER ND 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURER’S SERIAL NUMBER, ALL MARKING 
REQUIREMENTS OF MIL-T-27, AND NASA DRAWING NUMBER 
1010308 AND REVISION LETTER SHALL BE PERMANENTLY 
AND LEGIBLY MARKEO ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS r UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

). DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE 
TF5RX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 
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TABLE 1 

INSPECTION AND ACCEPTION TESTS 

NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 


PARAGRAPH 
4.7.3.2.1 


4.7.9.1.1 (a) 


4.7.9.1.1 (b) 


4.7.9.2.1 


SEALING 

DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 

INDUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 1600 CPS 
AT TERMINALS 1 -3, SECONDARY OPEN. I » 600 MA MAX. 

INSULATION RESISTANCE! 10,000 MEG. MIN, AT STOO volts. 

NO-LOAD CURRENT: TEST VOLTAGE: 45 VOLTS AT BOO CPS 
AT TERMINALS 1-3 

I « 550 MA MAX. 

NO-LOAD POWER: TEST VOLTAGE:. 28 VOLTS AT 800 CPS 
AT TERMINALS 1-3 

_ P « 950 MILL!WATTS MAX. _ 

OUTPUT VOLTAGE: TEST VOLTAGE: 15 VOLTS AT 800 CPS 
AT TERMINALS 1-2. R^ * 18 OHMS 15% AT TERMINALS 4-5. 

RATIO E(1-2) » .540 ±.011 
E ( 4-5) 

WITH 15 VOLTS AT TERMINALS 2-3: 

RATIO E(2-3) a .540 ±.011 
E ( 4-5) 

RATIO E(2—3) M INUS RATIO E(1-2) » ±.011 MAX. 

E(4«*5) E(4-5) 

X REG « r NL - r F L * 100 « 9% MAX. 
r FL 

WHERE tfl * E(4-5) WITH Rt * 18 OHMS 1 5% 

E(1—2) 

r ML « E(4-5) WITH Rl REMOVED 

ItHf 


PARAGRAPH 


4.7.9.3 


4.7.9.4 


4.7.9.5 


4.7.9.7 


4.7.9.10 


4.7.9.14 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
HIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER NO 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY . 
EACH SHIPMENT. 

MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING 
REQUIREMENTS OF MtL-T-27, AND NASA DRAWING NUMBER 
1010308 AND REVISION LETTER SHALL BE PERMANENTLY 

AND LEGIBLY MARKED ON THE UNIT. 

DIMENSIONS! SEE FIGURE. 

ELECTRICAL REQUIREMENTS r UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

DESIGN: / 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF NIL-T-27, TYPE 
TF5RX21ZZ. 

.A..,- WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 
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REQUIREMENTS: 
1. GENERAL: 


_ REVISIONS 

rrM | pracwiFTtow 

REPLACES REV A WITH CHANGES 
B AND UPGRADED TO CLASS A 
_ RELEASE PER TDRR t>t 0 T* 

C REVISED PER TDRR 05228 

0 REVISED PER TDRR 06419 


DATE I APPROVAL 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN Mll-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATER IAL SHALL BE PER ND 1015400. A CERT IFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING 
REQUIREMENTS OF MIL-T-27, AND NASA DRAWING NUMBER 
1010JOB ANO REVISION LETTER SHALL BE PERMANENTLY 

AND LEGIBLY MARKED ON THE UNIT, IN ACCORDANCE WITH ND 1002019. 

3. DIMENSIONS} SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE 
: TF5RX2(k1ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 

SPECIAL CONDITIONING (BY MANUFACTURER): 100* 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202 
METHOD 102 EXCEPT THAT THE TEMPERATURES SHALL BE -55°C, +25°C AND +105*C 
AND EXPOSURE TIME SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT SHALL PASS 
NORMAL INSPECTION TESTS. 
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REVISIONS 


DATE I APPROVAL 


REQUIREMENTS: 


GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27, TYPE TF5RX21ZZ EXCEPT 
AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404, 
CLASS 1. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: EACH TRANSFORMER SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION, SCHEMATIC, NASA DRAWING 
NUMBER AND REVISION LETTER. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. DATE 


DATE 


ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE, DC: 

(1) TERMINAL (1-2): 280 MILLIOHMS, MAXIMUM. 

(2) TERMINAL (2-3): 280 MILLIOHMS, MAXIMUM. 

(3) TERMINAL (4-5): 650 MILLIOHMS, MAXIMUM. 

C. DIELECTRIC WITHSTANDING VOLTAGE: 

(1) SEA LEVEL: 500 VOLTS, RMS. 

(2) 100,000 FT: 250 VOLTS, RMS. 

D. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 VOLTS DC. * 

E. PRIMARY INDUCTANCE (1-3); WITH SECONDARY OPEN CIRCUITED AND 28 VOLTS RMS AT 800 
CYCLES APPLIED TO TERMINALS (1-3). 

(1) NO DC CURRENT: 20 1 2 MILLIHENRIES. 

(2) WITH 250 MADC CURRENT: 17 MILLIHENRIES, MINIMUM. 

F. VOLTAGE RATIOS: SUFFICIENT (Es) VOLTAGE SHALL BE APPLIED AT 800 CYCLES TO TERMINALS 
(1-2) OR (2-3) TO OBTAIN VO * 28 VRMS, WITH Z$ * 0 OHMS, Rj. « 18 OHMS ♦ 5%, USING 
CIRCUIT SPECIFIED IN FIGURE 1. 

(1) VOLTAGE RATIOS: (1-2)/(4-S) AND (2-3)/(4-5) « 0.539 TO 0.561. 

(2) THE DIFFERENCE BETWEEN VOLTAGE RATIOS SHALL BE 0.011 MAXIMUM. 
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DESIGN: 


A. MAXIMUM AMBIENT TEMPERATURE: ♦90*C. 

B. MAXIMUM WORKING VOLTAGE: 175 VOLTS. 

C. POWER, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 700 MILLIWATTS MAXIMUM WHEN 28 VOLTS 


RMS AT 800 CYCLES IS APPLIED TO TERMINALS (1-3). 


D. CURRENT, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 550 MILL I AMPERES MAXIMUM WHEN 
45 VOLTS RMS AT 800 CYCLES IS APPLIED TO TERMINALS (1-3). 


E. FREQUENCY RESPONSE: i 2 db FROM 800 TO 10,000 CYCLES, WITH 800 CYCLES AS THE 3 q ■ 

REFERENCE FREQUENCY, USING THE CIRCUIT SPECIFIED IN FIGURE 1 WITH E$ ■ 10 VRMS ~ 

(CONSTANT), R$ « 200 OHMS, R L ■ 18 OHMS ♦ 5%. 

(1) FROM 10 TO 100 KC: THERE SHALL BE NO POSITIVE PEAKS ABOVE THE REFERENCE FREQUENCY OUTPUT 

F. HARMONIC DISTORTION. TOTAL, (4-5): 2X MAXIMUM, USING THE CIRCUIT SPECIFIED IN FIGURE 1, AND 

AND V 0 * 28 VOLTS. RMS. FREQUENCY « 800 CYCLES, R S « 200 OHMS, I-1 

R l « 18 OHMS t 5%. - 

G. . REGULATION: 90* MAXIMUM. USING CIRCUIT SPECIFIED IN FIGURE 1, WITH - 

V 0 « 28 VRMS, Z$ ■ 0 OHMS. FREQUENCY « 800 CYCLES: _ 

- (1) X REG « [(V FL -V NL )/V NL ] X 100; V FL : R L « 18 OHMS i 5%; 

V ML : Rj. « OPEN CIRCUITED. -- 

H. POLARITY: TERMINALS 3 A 4 SHALL HAVE SAME INSTANTANEOUS POLARITY. - 

I. TERMINAL PULL: 2.5 POUNDS. - 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SEL.L ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


NOTES: 

REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER) 

LEAD MATERIAL: IRON-NICKEL ALLOY (DUMET) WITH GOLD PLATING 
PER NASA OOCUMENT 1015401. MATERIAL CERTIFICATION SHALL 
ACCOMPANY EACH SHIPMENT. 

LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING 
A 4 POUND AXIAL PULL. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING 2 CYCLES OF 
BENDING PER THE FOLLOWING. WITH A 2 POUND LOAD SUSPENDED 
FROM THE LEAD IN THE VERTICAL AXIAL POSITION, BEND THE 
COMPONENT BODY IN A PLANE SMOOTHLY 90* TO ONE SIDE, THEN 
180* BACK TO THE OPPOSITE EXTREME, AND THEN 90* BACK TO 
THE STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE 
OR LOSS OF ELECTRICAL PERFORMANCE. 

ELECTRICAL CHARACTERISTICS: 

INDUCTANCE: 20 MILLIHENRYS AT 0 VDC. 

DC MAXIMUM (FOR 5% DROP IN INDUCTANCE): 20 MILL I AMPERES. 

DC RESISTANCE: 32 OHMS MAX, 21 OHMS MIN. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; PART 
NUMBER; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON EACH PART. EACH INTERNAL 
AND EXTERNAL CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING 
ANO DASH NUMBER PLUS THE REVISION LETTER. 

GROUP 11 (DESIGN REQUIREMENTS) 

Q FACTOR: SEE FIGURE, 

OPERATING TEMPERATURE: -55*C TO ♦100*C. 

UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27, TF5RX202Z. 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 
SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404, CLASS 2 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER) 

TO BE SPECIFIED. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT TMLRERT INCURS NO RESPONSIBILITY NON ANT OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAV HAVE FORMULATED. FURNISHED. ON 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
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9 6020101 


_ REVISIONS 

DESCRIPTION 


DATE I APPROVAL 


f q REPLACES REV 

L° lCiiA_NS.ES P ER ,.: 


iS/V* 1 wC 


NOTES: 


GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70J27. 

B. UNITS SHALL BE IN ACCORDANCE WITH MIL-T-27, TYPE TF5RX20ZZ AND THE PARTICULAR 
REQUIREMENTS OF THIS DRAWING. 

C. VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NO 101540A, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL. PART NUMBER, INDUCTANCE VALUE. NOMINAL DC RESISTANCE. 


ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: SOLID WELDABLE GOLD PLATED IRON-NICKEL ALLOY (DUMET) 

PER ND PS 1015401. A MATERIAL CERTIFICATION SHALL ACCOMPANY EACH SHIPMENT. 

(2) LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A 4 POUND 
AXIAL PULL. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING BEND TEST TWICE. 
WITH THE LEAD IN THE VERTICAL AXIAL POSITION AND SUPPORTING A: 2 POUND 
LOAD . BEND THE COMPONENT SMOOTHLY IN A PLANE 90* TO ONE SIDE. THEN 
180* BACK TO THE OPPOSITE EXTREME, THEN 90* BACK TO THE STARTING POSITION. 
THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE I. 

DESIGN REQUIREMENTS: 

A. Q FACTOR: 55 MINIMUM AT 30 ♦ 5 KC. 

B. OPERATING AMBIENT TEMPERATURE: -55*C TO ♦100*C. 

SPECIAL CONDITIONING: TBS. 

TABLE I 
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NOTICE — WHEN COVCRNMUIT ORAWINSS. l«Clfie»TIOH. O* OTHII DATA 
ARC IISCO PM ASV PtfSPOM OTHER THAN IN CONNECTION WITH A OEFINirCLT 
RCLATEO 60VERNNENT MOCURENENT ORE RAT ION. THE UNITED STATE* GOVEMS- 
MST THISCSVI SCUM NORESRONSIRILITT NOR ANT ONUCATION WHATSOEVER: 
AND THE FACT THAT THE 60VERNHCNT NAT HAVE '©•SU^Tf* FUSS■ SMS. M 
IN ANT WAT SURRLIED THE SAID DRAWINGS. SRECIFICATIONS I» OT «' ™ '* 

NOT TO DC REGARDED DT INRLICATION OR OTHERWI SE A S_ IN^ ANT HAM NCR 
LICENSING THE HOLDER OR ANT OTHER RERSON 0« c O«PO*ATI°ll. °«CON 
INC t NT R'GHTS OR RERNISSION TO >*_**;, ®* MLL *" T 

PATENTED INVENTION THAT NAT IN ANT WAT DC RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

.A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 

B. UNITS SHALL BE IN ACCORDANCE WITH MIL-T-27, TYPE TF5RX20ZZ AND THE PARTICULAR 
REQUIREMENTS OF THIS DRAWING. 

C. .VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NO 1015404, CLASS 2. 

.0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 

AND/OR SYMBOL, PART NUMBER, INDUCTANCE VALUE. NOMINAL DC RESISTANCE, 


2. ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: SOLID WELDABLE COLD PLATED IRON-NICKEL ALLOY (DUMET) 

PER ND PS 1015401. A MATERIAL CERTIFICATION SHALL ACCOMPANY EACH SHIPMENT. 

(2) LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A 4 POUND 
AXIAL PULL. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING BEND TEST TWICE. 
WITH THE LEAD IN THE VERTICAL AXIAL POSITION AND SUPPORTING A; 2 POUND 
LOAD , BEND THE COMPONENT SMOOTHLY IN A PLANE 90* TO ONE SIDE, THEN 
180* BACK TO THE OPPOSITE EXTREME, THEN 90* BACK TO THE STARTING POSITION. 
THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE I. 

3. DESIGN REQUIREMENTS: 

A. Q FACTOR: 55 MINIMUM AT 30 t 5 KC. 

B. OPERATING AMBIENT TEMPERATURE: -55*C TO ♦100*C. 

4. SPECIAL CONDITIONING: TBS. 
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NOTICK — WMSW GOVERNMENT DRAWINGS. INCirICATIONS OR OTHER DATA 
AM HMD FOR ART PURPOSE OTMCR THAN IN CONNECTION WITH A DEF.NITELT 
■ELATED GOVERNMENT FROCURIMERT OFfRATIOR THE UNITCD STATE* GOVERN- 
■ ENT TMEREDT INCURS NO RESFONSIDILITT NOR ANT OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE ROVERNHENT NAT HAVE FORRULATEO. FVRRISHEO. OR 
IN ANT NAT SUPPLIED THE SAIO DRAWINCS. SFEClFICATIONS OR OTHER DATA IS 
NOT TO M RECANOEO NT IMPLICATION OR OTHERWISE AS IN ANT «»««• 
LICENSING THE HOLDER OR ANT OTHER FSRSON OR CORFORATION. OR CONVET- 
INO ANT RIRHTS OR FERNISSION TO NANUFACTURS. USE. OR SfLL ANT 
RATCNTM INVENTION THAT HAT IN ANT WAT DC RELATED THCMTO. 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 10154-01 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION NO 1015404, CLASS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA PART 
NtSSCX AND REVISION LETTER AND MANUFACTURER'S SERIAL 
NUMBER. THE MANUFACTURER'S PART OR TYPE NUMBER MAY 
APPEAR ON THE PART AND PACKAGE. 

LEADS: DUMET ALLOY, 0.025 DIA ± .001, GOLD FLASHED. 

LEADS SHALL CONFORM TO ND 1015401. A CERTIFICATION OF 
COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT 

DC RESISTANCE (AT 25°C): SEE TABLE 11 PER PARAGRAPH 
4.7.9.3 OF MIL-T-27. 

INDUCTANCE: SEE TABLE II PER PARAGRAPH 4.7.9.4 OF MIL- 
T-27. INDUCTANCE SHALL NOT CHANGE MORE THAN 7 % FROM 
0 DC VALUE WHEN UNIT CARRIES MAXIMUM DC LISTED IN 
TABLE II. 

MINIMUM Q: SEE TABLE II, PER PARAGRAPH 4.7.9.15 OF MIL- 
T-27. 

FINISH: BLACK PAINT, SHADE 37038 PER FED STD 595. 

DESI6N REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 5, CUSS R,LIFE EXPECTANCE X, FAMILY 20 IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOftD, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"*- 
MM OF MERCURY. 

WORKING VOLTAGE TO GROUND: 175 VOLTS PEAK 
CASE: EPOXY MOLDED 


INDUCTANCE CHANGE OVER OPERATING TEMPERATURE RANGE 
LESS THAN ±1% FROM 25°C VALUE. 

SPECIAL CONDITIONING (BY MANUFACTURER): 

REACTOR SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -5b°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
UST CYCLE THE UNIT, SHALL BE .TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 
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RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIRILITY NOR ANY OGL (CATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OR 
IN ANT WAY SUPPLIED THE SAIO ORAWINGS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO RE REGAROEO RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVET- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
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REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 



_ REVISIONS _ 

DESCRIPTION 1 pate I APW 

REPLACES REV C WITH CHANCES AND 

UPGRADED TO CLASS A RELEASE k)£■ 

PER TDRR _/_ 

REVISED PER TDRR 06192 . 


2. INSPECTION AND ACCEPTANCE: VALl 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA PART 

NIMRFR AND REVISION LETTER AND MANUFACTURER'S SERIAL 
NUMBER. THE MANUFACTURER'S PART OR TYPE NUMBER MAY 
APPEAR ON THE PART AND PACKAGE. 

C. LEADS: DUMET ALLOY, 0.025 DIA ± .001, GOLD FLASHED. 

LEADS SHALL CONFORM TO ND 1015401. A CERTIFICATION OF 
COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

D. DC RESISTANCE (AT 25°C): SEE TABLE 11 PER PARAGRAPH 

4.7.9.3 OF MIL-T-27. 

E. INDUCTANCE: SEE TABLE II PER PARAGRAPH 4 . 7.9.4 OF MIL- 

T-27. INDUCTANCE SHALL NOT CHANGE MORE THAN 7* FROM 
0 DC VALUE WHEN UNIT CARRIES MAXIMUM DC LISTED IN 
TABLE II. 

F. MINIMUM Q: SEE TABLE II, PER PARAGRAPH 4.7.9.15 OF MIL- 

T-27. 

G. FINISH: BLACK PAINT, SHADE 37038 PER FED STD 595. 

I DESIGN N REQu7rEMEN : TS* ER MIL_STD ' 202 ’ MErH0 ° 211 • TEST C®®' 11 ™ fl (PULL TEST). APPLIED FORCE, 2 LB. (SWPLE INSPECTION) 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

R ' UFE EXPECTANCE X, FAMILY 20 IN AN 
AMBIENT TEMPERATURE OF 85°C. 

B - THE U!!'I 5 RALL 101 ALL electrical REQUIREMENTS EXCEPT 
EXPOSURES* 1 ** BEF0RE » DUR,MS » ARD AFT£ R THE FOLLOWING 

(1) HIGH TEMPERATURE: 71°C OPERATING 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 

( 3) VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10“* 

MM OF MERCURY. 

(5) WORKING VOLTA6E TO GROUND: 175 VOLTS PEAK 

(6) CASE: EPOXY MOLDED 


SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 
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LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
A EA CH OF THE AMBIENT CONDITIONS. AFTER STABI LIZATiON 

TESTS** TEMRERATURE UR,T SHALL PASS NORMAL PRODUCTION 
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NOTICE — WHEN GOVERNMENT DR A WINES. SPECIFICATIONS. ON OTHKR DATA 
AM USED FOR ANT PUNPOSE OTHfN THAN IN CONNECTION WITH A Of FINITELY 
DELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES 60VERN- 
■ENT THERERV INCURS NO RESPONSISILITT NOR ANT ORLICATION WHATSOEVER. 
AND THE FACT THAT THE SOVERNMENT NAT HAVE FORMULATEO. FURNISHED. OR 
IN ANT WAT SWPPLIEO THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RECAROEO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INO ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT HAT IN ANT WAT RE RELATED THERETO. 


REVISIONS 


DATE I APPROVAL 


REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C- INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 



REPLACES REV C WITH CHANGES AND . . 

UPGRADED TO CUSS A RELEASE 7 6-,(A<4(L 

PER TDRR Qi-^% _| ' | 

REVISED PER TDRR 06192 
REVISED PER TDRR 11950 


INSPECTION AND ACCEPTANCE: VALUE; 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA PART 

NUMBER AND REVISION LETTER AND MANUFACTURER'S SERIAL 
NUMBER. PER ND1002bl9. THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR 
ON THE PART AND PACKAGE PER MIL-STD-129 

C LEADS• DUMET ALLOY, 0.025 i .001 DIA. PER ND-1015401 EXCEPT NICKEL STRIKE MAY BE 50-100 MICROINCHES. A 

CERTIFICATION OF COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


D. DC RESISTANCE (AT 25°C): SEE TABLE II PER MIL-T-27 

E. INDUCTANCE: SEE TABLE II PER MIL-T-27 

INDUCTANCE SHALL NOT CHANGE MORE THAN 1 % FROM 
0 DC VALUE WHEN UNIT CARRIES MAXIMUM DC LISTED IN 
TABLE II. 

F. MINIMUM Q: SEE TABLE II, PER Mlt-T-27 

G. FINISH: BLACK PAINT, SHADE 37038 PER FED STD 595. 

H. TERMINAL STRENGTH: PER MlL-STD-202, METHOD 211. TEST CONDITION A (PULL TEST). APPLIED FORCE, 2 LB. (SAMPLE INSPECTION) 

DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

GRADE 5, CLASS R,LIFE EXPECTANCE X, FAMILY 20 IN AN 
AMBIENT TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 


SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 


(1) HIGH TEMPERATURE: 71°C OPERATING 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MlL-STD-202, 

METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10-4 

MM OF MERCURY. 

(5) WORKING VOLTAGE TO 6ROUNO: 175 VOLTS PEAK 

(6) CASE: EPOXY MOLDED 

C. INDUCTANCE CHANGE OVER OPERATING TEMPERATURE RANGE 
LESS THAN ±1% FROM 25°C VALUE. 

4 . SPECIAL CONDITIONING (BY MANUFACTURER): 

A. REACTOR SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 

MlL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -5b°C, ♦25°C AND ♦105°C AND EXPOSURE TIME ~ 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE - 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT _ 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION “ 
TESTS. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND1002034 
FOR THIS DRAWING 



L 1.375 r L 
' 1.125 ' 

IEPLACES REV tC IWITH 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED M 1 T 

DIMENSIONS ARE IN INCHES f N s TI ca"n.o« A J!Sg N LA " 

TOLERANCES ON 

FRACTIONS DECIMALS ANGLES DRAWN dL&t&zt DATE 

~~ ~ *~ checked M/tcsoN // July 43 

DO NOT SCALE THIS DRAWING apppovai £>. Cu/olwsc»vw (a GLu-a 

MATER,AL A DQOAViAl 

SEE REQUIREMENTS APPW)VAL -;- 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


REACTOR 

(MINIATURE, MEDIUM FREQUENCY) 


I HEAT TREATMENT 


I FINAL FINISH 


APPLICATION 


NASA APPROVAL t 


MIT APPROVALS 


CODE IDENT NO. SIZE 


SCALE NONE WT 


* CONTROL DRAWING_ 

NASA DRAWING NO. 

1010309 

I SHEET j Of Z 



INCHES 


0 I Z' 

PHOTOGRAPHIC SCALE ONLY 














NOTICE — WHtM GOVCRNMtNT OIUWINGS. SPECIFICATION* ON OTHER OATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITY NOR ANT ORUGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS ON OTHER OATA IS 
NOT TO RE REGANDCO RT IMPLICATION OR OTHERWISE AS IN ANT MANNIN 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE OR SELL ANT 
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_ TABLE I _ 

TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27 . 
PARAGRAPH | 

sealing immerse IN LIQUID a5 INDICATED 

dielectric STRENGTH APPLY 500 VOLTS (RMS) BETWEEN WIHDIN6 AND GROUND" 

INSULATION RESISTANCE | 10,000 MEGOHMS MINIMUM 25°C. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHFR THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UtttTED STATES GOVERN. 
HENT THERERV INCURS NO RESPONSIRILITT NOR ANT ORLIGATION WHATSOEVER: 
AMO THE FACT THAT THE GOVERNMLVT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANT WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO RE REGARDED RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 



REQUIREMENTS: 

UNITS SHALL BE IN ACCORDANCE WITH MIL-T-27A, MIL TYPE tP6RX4410CZ IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: COLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. 

> A CERTIFICATE OF COMPLIANCE KITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE I. 

DC RESISTANCE 

BLOCKING OSCILLATOR PULSE 

COUPLINC CIRCUIT CHARACTER I ST ICS 

POLARITY: BROWN, GREEN, AND ORANGE SHALL HAVE THE SAME INSTANTANEOUS 
POLARITY. 

MARKING: THE UNIT SHALL BE MARKED PER MIL-STD-130. 

CROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL SPECIFICATION: PER TABLE I. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2 
‘INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARE USE0 FOR ANT PURPOSE OTHER THAN IM CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRIIITV NOR ANY ORLICATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAY IN ANY WAV RE RELATEO THERETO. 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-21038 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 
ING NUMBER AND REVISION LETTER, MANUFACTURER’S SERIAL 
NUMBER AND CONNECTION DATA. THE MANUFACTURER'S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 t 
0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUC¬ 
TION (AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 i 
0.002 DIA., GOLD PLATED AND NYLON INSULATED. LEADS SHALL 
BE COLOR CODED AND ENDS SHALL BE STRIPPED AS SHOWN. IN 
ALL OTHER RESPECTS, LEADS SHALL CONFORM TO ND 1015401. A 
CERTIFICATION OF COMPLIANCE WITH THIS LEAD MATERIAL RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-21038 FOR 

GRADE 6, CLASS R,LIFE EXPECTANCY X, STYLE C, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING. 

LOW TEMPERATURE: -18°C OPERATING. 

VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION D). 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 

MM OF MERCURY. 

WEIGHT: 1/20 OZ. 
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REVISIONS 1 

SYM 

DESCRIPTION 

DATE 

APPROVAL 
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B 

THIS SHEET ADDED AND UPGRADED 

TO CLASS A RELEASE PER TDRR02»7 


loll 


SPECIAL CONDITIONING (BY MANUFACTURER)100%: 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202 • METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND +105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


TABLE I 

INSPECTION TESTS 


Inumbers in paragraph column refer to paragraph numbers in specification mil-t-2j.uo8 | 

PARAGRAPH 


♦.8.3 

SEALING 

♦.8.4 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN 
WINDINGS AND CASE. 

♦.8.6 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. ( USB IOO VDC ) 

♦.8.8 

WAVEFORM PARAMETERS: FOR TEST C 
50 OHMS; Zs = 50 OHMS: Z| = 7 
=6.5 VOLTS; Cqux (0RANGE-Y 
LOADED. 

PULS 

INPUT PULSE 

PULSE WIDTH = 10 u SEC 
REPETITION RATE = 1 KC 

RISE TIME = 0.3 u SEC 

PULSE AMPLITUDE =6.5 VOLTS 

IRCUIT, SEE FIG. 4 OF MlL-T-21038.Z„ = 

5 OHMS; Zl = 200 OHMS. e|N (BROWN-RED) 
ELLOW) = 6.5 VOLTS t 20% (GREEN-BLUE) NOT 

E CHARACTERISTICS 

OUTPUT PULSE 

RISE TIME = 0.4 u SEC MAXIMUM 

DURATION = 10 u SEC i 20% 

PEAK PULSE AMPLITUDE = 6.5 VOLTS t 20% 

DROOP = 20% MAXIMUM 

OVERSHOOT = 5% MAXIMUM 

BACKSWING = 40% MAXIMUM 

RECOVERY TIME = 20 u SEC MAXIMUM 


DC RESISTANCE (AT 25°C) R(BROWN-RED) = 15.5 OHMS MAX; R(ORANGE-YELLOW) = 
19 OHMS MAX.; R(GREEN-BLUE) =5.6 OHMS MAX. 


NO LOAD VOLTAGE RATIO: V(BROWN-RED): V ( ORANGE-YELLOW ): V(GREEN-BLUE) = 
4:4:1 t 3% MEASURE WITH 0.1 VOLTS IOKC 


POLARITY: LEADS BROWN, GREEN AND ORANGE SHALL BE OF LIKE POLARITY. 


OPEN CIRCUIT INDUCTANCE: SHALL BE 5 MILLIHENRYS MINIMUM AT 0.1 VOLT, 

1 KC (BROWN-RED). 
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NOTICE - WHEN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN- 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OB 
IN ANY WAY SUPPLIEO THE SAID DRAWINGS SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE USE OR SCLL ART 
PATENTED INVENTION THAT MAT IN ANY WAT BE RELATED THERETO 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-21033 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


C 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PER ND-I0020I9(EXCEPT ACRYLIC LACQUER SHALL NOT 
BE USED AS A PROTECTIVE COATING) WITH THE NASA DRAWING NUMBER, 
MANUFACTURE'S SERIAL NUMBER AND/OR LOT CODE NUMBER AND CONNECTION 
DATA. THE MANUFACTURE’S PART OR TYPE NUMBER MAY APPEAR ON PART 
AND PACKAGE. 

LEADS: "LEAD MATERIAL SHALL BE DUMET ALLOY PER PS-1015401, 

EXCEPT NICKEL STRIKE SHALL BE 100 MICROINCHES MAXIMUM 
AND LEAD DIAMETER SHALL BE 0.016 ±.001 DIA. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED 
PER SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED AS 
SHOWN. 


FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-21038 FOR 

GRADE 6, CLASS R,LIFE EXPECTANCY X, STYLE C, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING EXPOSURES: 
HIGH TEMPERATURE: 71°C OPERATING. 

LOW TEMPERATURE: -18°C OPERATING. 

VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION D). 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 

MM OF MERCURY. 

WEIGHT: 1/20 OZ. 
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SPECIAL CONDITIONING (BY MANUFACTURER)100*: 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, +25°C AND +105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


TABLE I 

INSPECTION TESTS 


NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-21038 | 

PARAGRAPH 


♦.8.3 

SEALING 

4.8.4 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN 
WINDINGS AND CASE. 

4.8.6 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USEIOOVDC) 

4.8.8 

WAVEFORM PARAMETERS: FOR TEST C 
50 OHMS; Zs = 50 OHMS: Z| = 7 
=6.5 VOLTS; eouT (ORANGE-Y 
LOADED. 

PULS 

1NPUT. .PULSE 

PULSE WIDTH = 10 u SEC 
REPETITION RATE = 1 KC 

RISE TIME = 0.3 u SEC 

PULSE AMPLITUDE =6.5 VOLTS 

IRCUIT, SEE FIG. 4 OF MlL-T-21038.Z Q = 

5 OHMS; Zl = 200 OHMS. «|N (BROWN-RED) 
ELLOW) =6.5 VOLTS * 20* (GREEN-BLUE) NOT 

E CHARACTERISTICS 

OUTPUT PULSE 

RISE TIME = 0.4 u SEC MAXIMUM 

DURATION = 10 u SEC 1 20* 

PEAK PULSE AMPLITUDE =6.5 VOLTS i 20* 

DROOP = 20* MAXIMUM 

OVERSHOOT = 5* MAXIMUM 

BACKSWING = 40* MAXIMUM 

RECOVERY TIME = 20 u SEC MAXIMUM 


DC RESISTANCE (AT 25°C) R(BROWN-RED) = 15.5 OHMS MAX; R(ORANGE-YELLOW) = 
19 OHMS MAX.; R(GREEN-BLUE) =5.6 OHMS MAX. 


NO LOAD VOLTAGE RATIO: V(BROWN-RED): V(ORANGE-YELLOW): V(GREEN-BLUE) = 
4:4:1 t 3% MEASURE WITH 0.» VOLTS 10KC 


POLARITY: LEADS BROWN, GREEN AND ORANGE SHALL BE OF LIKE POLARITY. 


OPEN CIRCUIT INDUCTANCE: SHALL BE 5 MlLLIHENRYS MINIMUM AT 0.1 VOLT, 

1 KC (BROWN-RED). 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
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REQUIREMENTS: 

UNITS SHALL BE IN ACCORDANCE WITH MIL-T-27A, MIL TYPE TP6RX4410CZ IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 

CROUP I (INSPECTION BY SUPPLIER AND USER>: 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE I. 

DC RESISTANCE 

BLOCKING OSCILLATOR PULSE 

COUPLING CIRCUIT CHARACTERISTICS 

POLARITY: BROWN, GREEN, AND ORANGE SHALL HAVE THE SAME INSTANTANEOUS 
POLARITY. 

MARKING: THE UNIT SHALL BE HARKED PER HIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL SPECIFICATION: PER TABLE I. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404. CLASS 2. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REVISIONS 


DATE 


APPROVAL 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 

AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGAROED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ARY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL REET THE REQUIREMENTS OF MIL-R-10509 STYLE RN55. CHARACTERISTIC C, 

TOLERANCE F; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. UNITS SHALL MEET THE QUALITY ASSURANCE PROVISIONS OF ND 1015404, CLASS 2. 

0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002057. 

E. UNIT MARKING PER MIL-STD-130 WITH THE MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, 
RESISTANCE VALUE, TOLERANCE, AND WATTAGE. 

F. PACKAGING PER MIL-P-m, LEVEL C. 

G. MARKING OF UNIT PACKAGES AND SHIPPING CONTAINERS SHALL CONTAIN THE NASA DRAWING 
-NUMBER, THE DASH NUMBER AND THE REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND PS 1015400. CERTIFICATION OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE VALUES: PER CHART ON SHEET 2. 

C. RESISTANCE TOLERANCE: IX (TOLERANCE F). 

3. DESIGN: 

A. FILM TYPE RESISTANCE ELEMENT PER MIL-R-10509. 

B. THE OPERATING LIFE, STORAGE LIFE, CONSTRUCTION, AND RELIABILITY REQUIREMENTS 
SHALL BE PER MIL-R-10509. 

C. POWER RATING: 0.10 WATT (STYLE RN55). 

, 0. TEMPERATURE COEFFICIENT: 50 PPH/DEGREE C (CHARACTERISTIC C). 

4 . SPECIAL CONDITIONING: 

A. EACH UNIT SHALL BE BURNED IN FOR 100 HOURS AT RATED POWER AT 125*C. THE 

RESISTANCE SHALL NOT HAVE CHANGED MORE THAN 0.5X FROM INITIAL MEASURED VALUE, AT 
THE CONCLUSION OF BURN-IN. 




PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 




























®<>Vf»N»UHT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAR IN CONNECTION WITH A DEFINITELY 

RELATED DOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- . 

MENT THERERV INCURS NO RESPONSIRILITY NOR ANY ORLI6AYION WHATSOEVER- 
AND THE FACT THAT THE SOVERNNENT NAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID ORAWINSS, SPECIFICATIONS OR OTHER DATA IS 
fSLJS M * e «**OED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IR6 ANT RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY RE RELATEO THERETO. 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY HIL-D-70J27. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-R-10509 STYLE RN55. CHARACTERISTIC C. 

TOLERANCE F; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. UNITS SHALL MEET THE QUALITY ASSURANCE PROVISIONS OF ND 1015404, CLASS 2. 

0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002057. 

E. UNIT MARKING PER MIL-STD-130 WITH THE MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, 
RESISTANCE VALUE, TOLERANCE,.AND WATTAGE. 

F. PACKAGING PER MIL-P-116, LEVEL C. 

6 . MARKING OF UNIT PACKAGES AND SHIPPING CONTAINERS SHALL CONTAIN.THE NASA DRAWING 
••NUMBER. THE DASH NUMBER AND THE REV ISI ON LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE .NICKEL ALLOY PER ND PS 1015400. CERTIFICATION OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE VALUES: PER CHART ON SHEET 2. 

C. RESISTANCE TOLERANCE: IX (TOLERANCE F). 

3. DESIGN: 

A. FILM TYPE RESISTANCE ELEMENT PER MIL-R-10509. 

B. THE OPERATING LIFE, STORAGE LIFE, CONSTRUCTION, AND RELIABILITY REQUIREMENTS 
SHALL BE PER MIL-R-10509. 

C. POWER RATING: 0.10 WATT (STYLE RN55). 

D. TEMPERATURE COEFFICIENT: 50 PPM/OEGREE C (CHARACTERISTIC C). 

4 . SPECIAL CONDITIONING: 

A. EACH UNIT SHALL BE BURNED IN FOR 100 HOURS AT RATED POWER AT 125«C. THE 

RESISTANCE SHALL NOT HAVE CHANGED MORE THAN 0.5X FROM INITIAL MEASURED VALUE. AT 
THE CONCLUSION OF BURN-IN. 
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MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-R-10509 STYLE RN55, CHARACTERISTIC C, 

TOLERANCE F; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. UNITS SHALL MEET THE QUALITY ASSURANCE PROVISIONS OF ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002057. 

E. UNIT MARKING PER MIL-STD-130 WITH THE MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, 
RESISTANCE VALUE, TOLERANCE, AND WATTAGE. 

F. PACKAGING PER MIL-P-m, LEVEL C. 

G. MARKING OF UNIT PACKAGES AND SHIPPING CONTAINERS SHALL CONTAIN THE NASA DRAWING 
-NUMBER, THE DASH NUMBER AND THE REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY PER ND PS 1015401. CERTIFICATION OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE VALUES: PER CHART ON SHEET 2. 

C. RESISTANCE TOLERANCE: IX (TOLERANCE F). 

3. OESIGN: 

A. FILM TYPE RESISTANCE ELEMENT PER MIL-R-10509. 

B. THE OPERATING LIFE. STORAGE LIFE. CONSTRUCTION, AND RELIABILITY REQUIREMENTS 
SHALL BE PER MIL-R-10509. 

C. POWER RATING: 0.10 WATT (STYLE RN55). 

D. TEMPERATURE COEFFICIENT: 50 PPM/DEGREE C (CHARACTERISTIC C). 

4 . SPECIAL CONDITIONING: 

A. EACH UNIT SHALL BE BURNED IN FOR 100 HOURS AT RATED POWER AT 125*C. THE 

RESISTANCE SHALL NOT HAVE CHANGED MORE THAN 0.5X FROM INITIAL MEASURED VALUE, AT 
THE CONCLUSION OF BURN-IN. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR AMY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26 FOR INSULATED TYPE; 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

2. ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 2 WATTS AT ♦40*C, DERATED PER CHART. 

B. TEMPERATURE COEFFICIENT: ♦ 30 PPM/*C UP TO *250 # C; ♦ 60 PPM/*C ABOVE *250 # C. 

C. MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

3. CONSTRUCTION REQUIREMENTS: 

A. WINDING : NON-INDUCTIVELY WOUND. 

B. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 
90* IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* TO 
THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

C. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, RESISTANCE VALUE, TOLERANCE AND POWER RATING. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

4. QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION ND 1002057. 

5. QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 

6. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPOMSiMUTV NOR AMY OBLIGATION WHATSOEVER. 
AND THE r ACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RV INPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT NIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANT WAT RE RELATED THERETO. 


NOTES: 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26 FOR INSULATED TYPE; 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 2 WATTS AT ♦40 , C, DERATED PER CHART. 

B. TEMPERATURE COEFFICIENT: t 30 PPM/»C UP TO +250*C; t GO PPM/«C ABOVE +250*0. 

C. MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

CONSTRUCTION REQUIREMENTS: 


WINDING 


NON-INDUCTIVELY WOUND. 


B. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 
90* IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* TO 
THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

C. MARKING: MARK UNITS PER HIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, RESISTANCE VALUE, TOLERANCE ANO POWER RATING. 

NARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION NO 1002057. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 
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A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26 FOR INSULATED TYPE; 
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ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 2 WATTS AT *40*C, DERATED PER CHART. 
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B. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEA0 MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
. BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE, THROUGH 
90* IN ONE DIRECTION. THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* TO 
THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

C. MARKING: MARK UNITS PER NIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, RESISTANCE VALUE, TOLERANCE AND POWER RATING. 

NARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION NO 1002057. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION NO 1015404, CLASS 2. 
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REQUIREMENTS: 


GENERAL: „ 

UNITS SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF 
SPECIFICATION MIL-R-26 FOR INSULATED TYPE; EXCEPT AS 
SPECIFIED HEREIN. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-26 LEVEL A. 


INSPECTION AND ACCEPTANCE: 

cirMpjj»|_ pcmji ocimtmtq. 

"~RESiSTANC e'vALUEAND TOLERANCE : PER TABLE • 

DIELECTRIC WITHSTANDING VOLTAGE:. IOOO VOLTS RMS 

MECHANICAL REQUIREMENTS: _ 

LEADS: NICKEL ALLOY PER ND PS 1015+00. A CERTIFICATE OF 
COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT 
SHIPPED. 

MARKIN6: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 

DATE CODE, SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 
THE PART PER M5L-STD-130. ALSO INDICATE RESISTANCE 
VALUE, TOLERANCE. THE MANUFACTURER'S PART OR TYPE 
NUMBER MAY APPEAR ON THE PART OR PACKAGE. MARKING OF 
UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA PART NUMBER, DASH NUMBER AND REVISION LETTER. 
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DESIGN REQUIREMENTS: 

PER MIL-R-26 EXCEPT AS MODIFIED BY THIS DRAWING. 

POWER RATING: 2 WATTS AT ♦40°C, DERATED PER CHART. 

TEMPERATURE COEFFICIENT: ± 30 PPM/°C UP TO ♦250°C; ♦ 60 
PPM/°C ABOVE ♦250°C(-55°C T0+340 3 C) 

MAXIMUM CURRENT RATING: PER TABLE 

WINDING: NON-INDUCTIVELY WOUND. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH 
RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMP- 
LISTED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME 
PLANE, THROUGH 90° IN ONE DIRECTION, THEN BACK 180° TO 
THE OPPOSITE DIRECTION, THEN BACK 90° TO THE ORIGINAL 
POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 100 HOURS • 4-0°C 
AND RATED WATTAGE. THE RESISTANCE CHANGE SHALL 
NOT EXCEED l.% OR THE VALUE EXCEED THE INITIAL 
TOLERANCE. UNITS SHALL BE WITHIN SPECIFIED TOLERANCE 
BEFORE BURN-IN 
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1. REQUIREMENTS: 

A. GENERAL: 

0) UNITS SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF 

SPECIFICATION MIL-R-26 FOR INSULATED TYPE; EXCEPT AS 
SPECIFIED HEREIN. 

(2) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

(3) INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

(4) PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-26 LEVEL A. 
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B. INSPECTION AND ACCEPTANCE: 

(D ELECTRICAL REQUIREMENTS: 

(a) RESISTANCE VALUE AND TOLERANCE: PER TABLE ■ 

(b) DIELECTRIC WITHSTANDING VOLTAGE : IOOO VOLTS RMS 

(2) MECHANICAL REQUIREMENTS: 

(a) LEADS: NICKEL ALLOY PER ND PS 1015400. A CERTIFICATE OF 

COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT 
SHIPPED. 

(b) MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 

DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 

DATE CODE, SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 
THE PART PER MIL-STD-130. ALSO INDICATE RESISTANCE 
VALUE, TOLERANCE. THE MANUFACTURER'S PART OR TYPE 
NUMBER MAY APPEAR ON THE PART OR PACKAGE. MARKING OF 
UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA PART NUMBER, DASH NUMBER AND REVISION LETTER. 
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C- DESIGN REQUIREMENTS: 

(1) PER MIL-R-26 EXCEPT AS MODIFIED BY THIS DRAWING. 

(2) POWER RATING: 2 WATTS AT *40°C, DERATED PER CHART. 

(3) TEMPERATURE COEFFICIENT: t 30 PPM/°C UP TO *25000; ♦ 60 

PPM/°C ABOVE ♦250°C(-55°C TO +340*0) 

(4) MAXIMUM CURRENT RATING: PER TABLE 

(3) WINDING: NON-INDUCTIVELY WOUND, EXCEPT FOR DASH NO. 3b (1000 OHMS), 
(b) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 

UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH 
RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMP- 
LISTED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME 
PLANE, THROUGH 90° IN ONE DIRECTION, THEN BACK 1800 T0 
THE OPPOSITE DIRECTION, THEN BACK 90° TO THE ORIGINAL 
POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 


SPECIAL CONDITIONING BY SUPPLIER: 

(D BURN-IN: UNITS SHALL BE BURNED-IN FOR 100 HOURS • 40°C 
AND RATED WATTAGE. THE RESISTANCE CHANGE SHALL 
NOT EXCEED l.% OR THE VALUE EXCEED THE INITIAL 
TOLERANCE. UNITS SHALL BE WITHIN SPECIFIED TOLERANCE 
BEFORE BURN-IN 
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1. REQUIREMENTS: 

fl. GENERAL: v 

CD UNITS SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF 

SPECIFICATION MIL-R-26 FOR INSULATED TYPE; EXCEPT AS 
SPECIFIED HEREIN. 

( 2 ) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 10154-04, CUSS 2. 

( 3 ) INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

(4) PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-26 LEVEL A. 

B- INSPECTION AND ACCEPTANCE: 

CD ELECTRICAL REQUIREMENTS: 

(a) RESISTANCE VALUE AND TOLERANCE : PER TABLE .• 

(b) DIELECTRIC WITHSTANDING VOLTAGE : IOOO VOLTS RMS 

C2) MECHANICAL REQUIREMENTS: 

(a) LEADS: NICKEL ALLOY PER ND PS 1015400. A CERTIFICATE OF 

COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT 
SHIPPED. 

(b) MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 

DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 

DATE CODE, SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 

THE PART PER ND 1002019 ALSO INDICATE RESISTANCE 

VALUE, TOLERANCE. THE MANUFACTURER'S PART OR TYPE 

NUMBER MAY APPEAR ON THE PART OR PACKAGE. MARKING OF 

UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 

NASA PART NUMBER, DASH NUMBER AND REVISION LETTER. PER MIL-STD-129 


DESIGN REQUIREMENTS: 

( 1 ) PER MIL-R-26 EXCEPT AS MODIFIED BY THIS DRAWING. 

( 2 ) POWER RATING: 2 WATTS AT ♦40°C, DERATED PER CHART. 

(3) TEMPERATURE COEFFICIENT: i 30 PPM/°C UP TO ♦250°C; 1 60 

PPM/°C ABOVE ♦250°Cf-55°C TO +340^) 

( 4 ) MAXIMUM CURRENT RATING: PER TABLE r L . lur 

(5) WINDING: NON-INDUCTIVELY WOUND, EXCEPT FOR DASH NO. 3b (1000 OHMS). ALL IX RESISTORS MAY HAVE 20 uh MAX. 8 IMC. 

(b) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 

UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH - 
RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMP- 
LISTED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME 
PUNE, THROUGH 90° IN ONE DIRECTION, THEN BACK 180° TO 
THE OPPOSITE DIRECTION, THEN BACK 90° TO THE ORIGINAL 
POSITION. NO MECHANICAL DAMAGE OR UCK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 


SPECIAL CONDITIONING BY SUPPLIER: 

( 1 ) BURN-IN: UNITS SHALL BE BURNED-IN FOR 100 HOURS • 40°C 
AND RATED WATTAGE. THE RESISTANCE CHANGE SHALL 
NOT EXCEED l.% OR THE VALUE EXCEED THE INITIAL | 
TOLERANCE. UNITS SHALL BE WITHIN SPECIFIED TOLERANCE H 
BEFORE BURN-IN L 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THEREBY INCURS NO RESPONSIBILITY MON ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
HOT TO BE REGARDEO BY IMPLICATION OR OTHERWISE AS IN ANY NANNER 
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NOTES: 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26 FOR INSULATED TYPE; 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 2 WATTS AT ♦40 , C, DERATED PER CHART. 

B. TEMPERATURE COEFFICIENT: ♦ 30 PPM/»C UP TO *250 # C; 1 GO PPM/*C ABOVE +250*C. 

C. MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

CONSTRUCTION REQUIREMENTS: 

A. WINDING : NON-INDUCTIVELY WOUND. 

B. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE, THROUGH 
90* IN ONE DIRECTION. THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* TO 
THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

C. MAPKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL. TYPE 
NUMBER. RESISTANCE VALUE, TOLERANCE AND POWER RATING. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION ND 1002057. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 


UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF4RX17YY IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE I. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE (Z s ) 

FREQUENCY RESPONSE 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, 
TRADEMARK, OR CODE AND TYPE DESIGNATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL SPECIFICATION: PER TABLE I. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, 
CLASS .2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICK — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OCFINITELV 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREIV INCURS NO RESPONSIGILITT NOR ANT OSLI6ATION WHATSOEVER; 

AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 

REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF4RX17' . IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE I. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE.(Z s ) 

FREQUENCY RESPONSE 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, 
TRADEMARK, OR CODE AND TYPE DESIGNATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL SPECIFICATION: PER TABLE I. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, 
CLASS.2. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS! 

6 ENERAL: 


w 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 1015+01 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER, MANUFACTURER’S 
SERIAL NUMBER AND CONNECTION DATA. THE MANUFACTURER’S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 1 
0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUC¬ 
TION ( AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 1 
0.0C2 DIA., GOLD PLATED. IN ALL OTHER RESPECTS, LEADS 
SHALL CONFORM TO ND 1015401. A CERTIFICATION OF COM¬ 
PLIANCE WITH THIS LEAD MATERIAL REQUIREMENT SHALL 

ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CUSS R^LIFE EXPECTANCY X, FAMILY 17, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 

LOW TEMPERATURE: 

VIBRATION: 10 TO 2000 CPS, 20 6 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 
MM OF MERCURY. 

DC UNBAUNCE IN PRIMARY: 8 MA MAXIMUM 

RATED POWER LEVEL: 500 MW 

WORKING V0LTA6E BETWEEN WINDINGS AND FROM WINDINGS 
CASE: 49 VOLTS MAXIMUM INSTANTANEOUS. 
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_ REVISIONS 

DESCRIPTION 


THIS SHEET ADDED AND UPGRADED TO t/,/ 

CLASS A RELEASE PER TDRR 022/7 1 *%3 t*)t C 


SPECIAL CONDITIONING (BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE.DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMP¬ 
ERATURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 



__ TABLE I _ 

_ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 
PARAGRAPH I 

4.7.3.2.1 SEALING _ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 
_ TWEEN WINDINGS AND CASE. _ 

4.7.7 INSULATION RESISTANCE: 10000 MEGOHMS MINIMUM AT 25°C. (USE 100 V DC) 



4.7.9.3 

4.7.9.4 

4.7.9.5 
4.7.9.7 


+.7,9, 

4.7.9. 


DC RESISTANCE (AT 25°C): R(l-3) = 63 OHMS MAXIMUM; R(4-7) = 120 OHMS 

MAXIMUM. (SECONDARY WINDINGS IN SERIES). _ 

INDUCTANCE: SHALL BE 0.05 HENRYS MINIMUM WITH 5 VOLTS, 1000 CPS, 0 DC 

(1-3) __ 

DISTORTION (AT 1 KC); 5* MAXIMUM WITH A 400 OHM LOAD AT 500 MW OUTPUT. 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): ± 3 DB FROM 400 CPS 
TO 100 KC. ES SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-7) 
(JOIN 5 TO 6) OF 400 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 400 OHMS 

AND 0 DC. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. _ 

POLARITY: LEADS 1. 4 AND 6 SHALL BE LIKE POLARITY. _ 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3), V(l-3)A(4-7) (JOIN 
5 TO 6) = 1:1 t 5*. ALSO V(l-2)/V(2-3) = 1:1 i 2*; V(4-5)/V(6-7) = 
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MLATIO GOVERNMENT PROCUREMENT OPERATION. TNE UNITEO *TATES GOVERN- 
HENT TNERERV INCURS NO RESPONSIRIIITV NOR ART' ORLIGATION WHATSOEVER. 
AMO THE TACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHEO. OR 
IN ANV WAT SUPPUEO THE SAIO DRAWINGS. SPECIFICATIONS OR °™** '* 

MOT TO RE REGARDED RV IMPLICATION OR OTHESWISE AS IN ANT N£HRM 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR COMPET¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR MU. AMT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO 


REQUIREMENTS; 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 10154-01 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CUSS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


I MettPCT 9 ABB ABBA ICrrOTAMfr* 

"“unit shall meeTall requirements OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER, MANUFACTURER’S 
SERIAL NUMBER AND CONNECTION DATA. THE MANUFACTURER’S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 
LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 1 
0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUC¬ 
TION ( AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 t 
0.002 DIA., 60LD PLATED. IN ALL OTHER RESPECTS, LEADS 
SHALL CONFORM TO ND 1015401. A CERTIFICATION OF COM¬ 
PLIANCE WITH THIS LEAD MATERIAL REQUIREMENT SHALL 

ACCOMPANY EACH SHIPMENT. 

FINISH: BUCK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
6RADC 4, CUSS R,LIFE EXPECTANCY X ( FAMILY 17, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHFRC NOTED, BEFORE, DURIN6, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 
m OF MERCURY. 

DC UNBAUNCE IN PRIMARY: 8 MA MAXIMUM 
RATED POWER LEVEL: 500 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 49 VOLTS MAXIMUM INSTANTANEOUS. 
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REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF4RX17YY IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE I. 

PRIMARY IMPEDANCE.(Zp) 

SECONDARY IMPEDANCE (Z s ) 

FREQUENCY RESPONSE 

HARKINO: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, 
TRADEMARK, OR COOE AND TYPE DESIGNATION. 

GROUP II.(DESIGN REQUIREMENTS): 

ELECTRICAL SPECIFICATION: PER TABLE I. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, 
CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED POR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 

UN ITS SHALL BE IN ACCORDANCE WITH MIL-T-27A, GRADE 4, CLASS S, LIFE EXPECTANCY X IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NO PS 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

LEAD COLORS: PRIMARY BROWN/BLUE, CT RED; SECONDARY YELLOW/WHITE, BLACK/GREEN (SPLIT) 
ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE (Z S ) 

FREQUENCY RESPONSE 

FINISH: BLACK. SHADE NO. 37038 PER FED-STD-595. 

POLARITY: BROUN, YELLOW AND BLACK SAME POLARITY. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADEMARK, 
OR CODE AND TYPE DESIGNATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A WITH NO 
FAILURES. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS ON NO 1002047. 
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TRANSFORMER SHALL BE TEMPERATURE CYCLEO FOR 5 CYCLES PER MIL-STD-2028 METHOD 102A 
EXCEPT THAT THE TEMPERATURES SHALL BE *25 # C AND ♦T05*C AND EXPOSURE TIME 

SHALL BE IS MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL 
-BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 
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MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T 0 - 25*C 
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RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
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REQUIREMENTS: 

;UNITSSHALL BE IN ACCORDANCE WITH MIL-T-27A, GRADE 4, CLASS S. LIFE EXPECTANCY X IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 

i GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOT (DUMET) PER ND PS 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

‘LEAD COLORS: PRIMARY BROWN/BLUE, CT REO; SECONDARY YELLOW/WHITE. BLACK/GREEN (SPLIT) 
ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE (Z s ) 

FREQUENCY RESPONSE 

FINISH: BLACK. SHADE NO. 37038 PER FED-STD-595. 

POLARITY: BROWN, YELLOW AND BLACK SAME POLARITY. 

* MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADEMARK, 
OR CODE AND TYPE DESIGNATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF M1L-T-27A WITH NO 
FAILURES. 

' SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA OOCUMENT 1015404, CLASS 2. 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS ON ND 1002047. 

'■ i GROUP lit (SPECIAL CONO’ITIONIN^MANUFACTURER>t >! ' S 1BEQ B» «iL-u . 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER NIL-STD-202B METHOD 102A 
EXCEPT THAT TNE TEMPERATURES SHALL .BE-«S5*C*~**25*C AN0 ♦Kfc’C AND EXPOSURE TIME 
“ SHALL BE U MINUTES AT EACH-TEMPERATURE.. DURING THE LAST CYCLE THE UNIT SHALL 
- -.BE TESTED FOR CONTINUITY AT EACH OF TIC AMBIENT CONDITIONS. AFTER STABILIZATION ... 

- AT ROOM -TEMPERATURE UNIT EHAIX PASS NORMAL PRODUCTION TESTS. 
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REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION NO 1015404, CLASS 2. 

INTERPRET DRAIIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 

MARKING: MAR* PFBMAMFMTI V AND IFfilRLY WITH THE NASA DRAW¬ 
ING NUMBER AND REVISION LETTER, MANUFACTURER’S SERIAL 
NuMtstK anu MiMMiuiuM uaia. THE mamoFaCTunEn 1 S PART OR 
TYPE NUM8ER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 t 
0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUC¬ 
TION (AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 S 
0.002 DIA., GOLD PLATED AND NYLON INSULATED. LEADS 
SHALL BE COLOR CODED AND ENDS SHALL BE STRIPPED AS SHOWN. 
IN ALL OTHER RESPECTS, LEADS SHALL CONFORM TO NO 1015401. 
A CERTIFICATION OF COMPLIANCE WITH THIS LEAD MATERIAL 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

SEALING: REFERENCE PARAGRAPH 4.7.3.2.1 OF MIL-T-27. 

DIELECTRIC STRENGTH: APPLY 200 VOLTS (RMS) BETWEEN WIND¬ 
INGS AND BETWEEN WINDINGS AND CASE. REFERENCE PARA¬ 
GRAPH 4.7.5 OF MIL-T-27. 

INDUCED VOLTAGE: APPLY SPECIFIED VOLTAGE AND FREQUENCY 
PER TABLE I TO LEADS BROWN AND BLUE, SECONDARY OPEN. 
REFERENCE PARAGRAPH 4.7.6 OF MIL-T-27. 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 
REFERENCE PARAGRAPH 4.7.7 OF MIL-T-27. (USE 100 VOLT 
DC.) 

DC RESISTANCE (AT 25°C): SEE TABLE I. CONNECT SECONDARIES 
IN SERIES. REFERENCE PARAGRAPH 4.7.9.3 MIL-T-27. 

OPEN CIRCUIT INDUCTANCE: SEE TABLE I. MEASURE WITH 5 
VOLTS, 1000 CPS, 0 MADC (BROWN TO BLUE). REFERENCE 
PARAGRAPH 4.7.9.4 MIL-T-27. 

DISTORTION (AT 1 KC): 52 MAXIMUM AT RATED POWER LEVEL PER 
TABLE I. USE LOAD IMPEDANCE SPECIFIED FOR FREQUENCY 
RESPONSE MEASUREMENT. REFERENCE PARAGRAPH 4.7.9.5 OF 
MIL-T-27. 
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FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC) i 3 OB OVER 
THE FREQUENCY RANGE PER TABLE I. Es SHALL BE DETERMINED 
AT 1 KC, OUTPUT POWER AT 1 MW. MATCHED SOURCE AND LOAD 
IMPEDANCE (PER TABLE I) AND 0 DC IN WINDINGS. Es SHALL 
BE HELD CONSTANT OVER THE FREQUENCY RANGE. REFERENCE 
PARAGRAPH 4.7.9.7 MIL-T-27. 

POLARITY: LEADS SPECIFIED IN TABLE I SHALL BE OF LIKE 
POLARITY. REFERENCE PARAGRAPH 4.7.9.14 OF MIL-T-27. 

NO LOAD VOLTAGE RATIO: SEE TABLE I. MEASURE WITH 5 VOLTS, 
1000 CPS (BROWN TO BLUE). CENTER TAP LUCATIUN 1:1 t 2*. 

SPLIT $FrnwHRiF$ i*i t 2 *. pniMirrrr split SFTnmruRirs 

IN SERIES WHEN MEASURING RATIO OF PRIMARY TO COMPLETE 
SECONDARY. REFERENCE PARAGRAPH 4.7.9.17 OF MIL-T-27. 


DESI6N REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CUSS R,LIFE EXPECTANCY X, FAMILY 13. IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXrSStmES: 

HI6H TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 6 (PER MlL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~4 
Ml OF MERCURY. 


TABLE I 


NASA 

DRAWING 

NUMBER 


RATED 

POWER LEVEL 

MAX DC UNBALANCE 
IN PRIMARY 

INDUCED TEST 
VOLTAGE A FREQ 

MAX DC RESISTANCE 
• 25°C OHMS 

MINIMUM OPEN 
CIRCUIT INDUCTANCE 

MW 

MADC 

VOLTS 

CPS 

PRIMARY 


kiwTtr— 

1010315-1 


50 

0.25 

90 

2000 

2150 

75 

5.5 

1010315-2 


50 

0.5 

60 

2000 

1050 

145 

-272- 
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WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 49 VOLTS MAXIMUM INSTANTANEOUS. 


SPECIAL CONDITIONING (BY MANUFACTURER): 100JJ 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -550C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
UST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


TABLE I (CONTINUED) 


| FPFQIIFNCY PFSPHNSE t 3 db 

POUR 1TY 

NO LOAD VOLTAGE 

RATIO 13* 

TEST IMPEDA 


BAND WIDTH 

SOURCE 

LOAD 


PRIMARY 

COMPLETE SECONDARY 

40.000 

400 

400 CPS TO 20 KC 

BROWN, YELLOW, BUCK 

10 

1 

20,000 

1000 

400 CPS TO 20 KC 

BROWN, YELlSirBUCk 

4.46 
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REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2. INSPECTION AND ACCEPTANCE: 

A UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 

B MARKING: MARK PERMANENTLY AND LE6IBLY WITH THE NASA DRAW¬ 
ING N'JSfSER AND REVISION LETTER, MAMMFAGTIIRFR’S SERIAL 

NUMBER AND CONNECTION DATA PER ND1002019. THE MANUFACTURER'S PART 
OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE PER MlL-STD-129 

C LEADS’ LEAD MATERIAL SHALL BE DUMET ALLOY PER ND-1015401 EXCEPT NICKEL STRIKE MAY 
BE *50-100 MICROINCHES AND LEAD DIAMETER SHALL BE .01G+.001 DIA.A CERTIFICATION OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT.LEADS SHALL BE 
NYLON INSULATED, COLOR CODED PER SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED 
AS SHOWN. 


D. FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

E. SEALING: IMMERSE IN LIQUID PER MIL-T-27 

P DIELECTRIC STRENGTH: APPLY 200 VOLTS (RMS) BETWEEN WIND¬ 
INGS AND BETWEEN WINDINGS AND CASE. REFERENCE MIL-T-27 

G INDUCED VOLTAGE: APPLY SPECIFIED VOLTAGE AND FREQUENCY 
PER TABLE I TO LEADS BROWN AND BLUE, SECONDARY OPEN. 
REFERENCE MIL-T-27 

H. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

REFERENCE MIL-T-27. (USE 100 VOLT DC.) 

j. DC RESISTANCE (AT 25°C): SEE TABLE I. CONNECT SECONDARIES 
IN SERIES. REFERENCE MIL-T-27 

K. OPEN CIRCUIT INDUCTANCE: SEE TABLE I. MEASURE WITH 5 

VOLTS, 1000 CPS, 0 MAOC (BROWN TO BLUE). REFERENCE MlL-T-27 

L. DISTORTION (AT 1 KC): 5* MAXIMUM AT RATED POWER LEVEL PER 

TABLE I. USE LOAD IMPEDANCE SPECIFIED FOR FREQUENCY 
RESPONSE MEASUREMENT. REFERENCE MIL-T-27 
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M FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC) i 3 OB OVER 
THE FREQUENCY RANGE PER TABLE I. Es SHALL BE DETERMINED 
AT 1 KC, OUTPUT POWER AT 1 MW. MATCHED SOURCE AND LOAD 
IMPEDANCE (PER TABLE I) AND 0 DC IN WINDINGS. Es SHALL 
BE HELD CONSTANT OVER THE FREQUENCY RANGE. REFERENCE Ml L-T-27 

N POLARITY: LEADS SPECIFIED IN TABLE I SHALL BE OF LIKE 
POLARITY. REFERENCE Ml L-T-27 

P. NO LOAD VOLTAGE RATIO; SEE TABLE I. MEASURE WITH 5 VOLTS, 

1000 CPS (BROWN TO BLUE). CENTER TAP LOCATION 1:1 t 2%. 
SPLIT SECunuAni£3 1:1 £ 2%. CONNECT SPLIT SECONDARIES 
IN SERIES WHEN MEASURING RATIO OF PRIMARY TO COMPLETE 
SECONDARY. REFERENCE Ml L-T-27. 


3- DESIGN REQUIREMENTS: 

A THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

6RADE 4, CLASS R,LIFE EXPECTANCY X, FAMILY 13. IN AN 
AMBIENT TEMPERATURE OF 8S°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

(1) HI6H TEMPERATURE: 71°C OPERATING 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 

(3) VIBRATION: 10 TO 2000 CPS, 20 6 (PER MlL-STD-202, 

METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 

Ml OF MERCURY. 
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TABLE I 


NASA 

DRAWING 

NUMBER 


RATED 

POWER LEVEL 

MAX DC UNBALANCE 
IN PRIMARY 

INDUCED TEST 
VOLTAGE t FREQ 

MAX DC RESISTANCE 
• 25°C OHMS 

MINIMUM OPEN 
CIRCUIT INDUCTANCE 

MW 

MADC 

VOLTS 

CPS 

PRIMARY!SECONDARY 

HENRIK 

1010315-1 


50 

0.25 

90 

2000 

2150 75 

5.5 

1010315-2 


50 

0.5 

60 

2000 

1050 I 145 
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C. WORKING V0LTA6E BETWEEN WINDINGS AND FROM WINDIN6S TO 
CASE: 49 VOLTS MAXIMUM INSTANTANEOUS. 


4 SPECIAL CONDITIONING (BY MANUFACTURER): 100* 

A TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -550C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


TABLE I (CONTINUED) 


1 FREQUENCY RESPONSE 1 3 db 

POLARITY 

NO LOAD VOLTAGE 

RATIO 13% 

ITEST IMPEDANCE (OHMS) 

BAND WIDTH 

SOURCE 

LOAD 


PRIMARY : COMPLETE SECONDARY 

40.000 

400 

400 CPS TO 20 KC 

BROWN, YELLOW, BUCK 

10 : 1 

20,000 

1000 

400 CPS TO 20 KC 

BROWN, YELLOW, BUCK 
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REVISIONS 


DATE APPROVAL 


REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH HIL-T-27A, TYPE TF4SX13YY IN ADDITION TO THE REQUIRE¬ 
MENTS SPECIFIED HEREIN. 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

.LEAD COLORS: PRIMARY BROWN/BLUE. CT RED; SECONDARY YELLOW/WHITE, BLACK/GREEN (SPLIT) 
ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE (Z S ) 

FREQUENCY RESPONSE 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

POLARITY: BROWN, YELLOW AND BLACK SAME POLARITY. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADEMARK, 

OR CODE AND TYPE DESIGNATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A WITH NO 
FAILURES. 

' SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404. CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS ON ND 1002047. 

i GROUP III (SPECIAL CONDITIONING BY" MANUFACTURER)r R1 “ cY ’ “ 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202B METHOD 102A 
EXCEPT THAT4HE T0IPERAIWRES SHALL BE -55*C k *25*C AND ♦105 , C AND EXPOSURE TIME 
SHALL BE IV MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL 
BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 


REVISIONS 




SYM ZONE 


DESCRIPTION 


DATE APPD. 


A I I REVISED PER TDRR OO blot- 


GROUP I (INSPECTION BY USER AND SUPPLIER): 

CAPACITANCE* PER TABLE AT 25°C AND 1000 - 100 CPS. 

CAPACITANCE*T0LERANCE: t 1% AT 25°C AND:1000 * 100 CPS. 

MARKING* PER MIL-STD-130, EACH CAPACITOR SHALL BE 

LEGIBLY AND PERMANENTLY MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, CAPACITANCE VALUE AND TOLERANCE, 
VOLTAGE RATING AND PART NUMBER. EACH CONTAINER SHALL 
ALSO INCLUDE THE NASA DRAWING AND DASH NUMBER. 

LEAD MATERIAL: EACH UNIT SHALL BE SUPPL^DW ™ SOLID 
NICKEL ALLOY LEADS PER HD PS 10154-00. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
LOT SHIPPED. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS OF NASA DOCUMENT 1015404 CLASS 2. 

GROUP II (DESIGN REQUIREMENTS): 

DC WORKING VOLTAGE: PER TABLE AT ♦85°C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦S5°C. 

DISSIPATION FACTOR: 0.1* MAX. AT *25°C AND 1000 - 100 
CPS 

INSULATION RESISTANCE: 100,000 MEGOHM-MICROFARADS MIN. 

AT ♦25°C. 

40,000 MEGOHM-MICROFARADS MIN. 

AT ♦85°C. 

TEMPERATURE COEFFICIENT: -120 PPM/°C 1 30 PPM/°C FROM 
-55°C TO ♦85°C. 

LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTAND¬ 
ING A 4 POUND AXIAL PULL. EACH LEAD SHALL ALSO BE 
CAPABLE OF PASSING THIS TEST TWICE-WITH A 2 POUND 
WEIGHT SUSPENDED FROM THE LEAD WHILE IN A VERTICAL 
AXIAL POSITION, THE COMPONENT BODY SHALL BE MOVED 
SMOOTHLY IN A PLANE 90° TO ONE SIDE, THEN BACK 180° 

TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE 
STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE 
OR LACK OF ELECTRICAL PERFORMANCE AFTERWARDS. 

QUALIFICATION: . 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF N01002045. 
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THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS OF NASA DOCUMENT 1015404- CLASS 2. 

GROUP II (DESIGN REQUIREMENTS): 

DC WORKING VOLTAGE: PER TABLE AT +85°C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C. 

DISSIPATION FACTOR: 0.1% MAX. AT +25°C AND 1000 - 100 
CPS 

INSULATION RESISTANCE: 100,000 MEGOHM-MICROFARADS MIN. 

AT ♦25°C. 

40,000 MEGOHM-MICROFARADS MIN. 

AT ♦85°C. 

TEMPERATURE COEFFICIENT: -120 PPM/°C ± 30 PPM/°C FROM 
-55°C TO +85°C. 

LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTAND¬ 
ING A 4 POUND AXIAL PULL. EACH LEAD SHALL ALSO BE 
CAPABLE OF PASSING THIS TEST TWICE-WITH A 2 POUND 
WEIGHT SUSPENDED FROM THE LEAD WHILE IN A VERTICAL 
AXIAL POSITION, THE COMPONENT BODY SHALL BE MOVED 
SMOOTHLY IN A PLANE 90° TO ONE SIDE, THEN BACK 180 
TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE 
STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE 
OR LACK OF ELECTRICAL PERFORMANCE AFTERWARDS. 
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GROUP I (INSPECTION BY USER AND SUPPLIER): ■ _ 

CAPACITANCE: PER TABLE AT 25°C AND 1000 - 100 CPS. 

CAPACITANCE TOLERANCE: i 1% AT 25°C AND 1000 t 100 CPS. 

MARKING* PER MIL-STD-130, EACH CAPACITOR SHALL BE 

LEGIBLY AND PERMANENTLY MARKED WITH THE MANUFACTURER’S 
NAME OR SYMBOL, CAPACITANCE VALUE AND TOLERANCE, 
VOLTAGE RATING AND PART NUMBER. EACH CONTAINER SHALL 
ALSO INCLUDE THE NASA DRAWING AND DASH NUMBER. 

LEAD MATERIAL: EACH UNIT SHALL BE SUPPLIED WITH SOLID 
NICKEL ALLOY LEADS PERND PS 10154-00. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
LOT SHIPPED 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS OF NASA DOCUMENT 1015404- CLASS 2. 
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GROUP II (DESIGN REQUIREMENTS): 

DC WORKING VOLTAGE: PER TABLE AT +85°C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C. _ 

DISSIPATION FACTOR: O.lfc MAX. AT ♦25°C AND 1000 - 100 
CPS 

INSULATION RESISTANCE: 100,000 MEGOHM-MICROFARADS MIN. 

AT ♦25°C. 

40,000 MEGOHM-MICROFARADS MIN. 
AT ♦85°C. 

TEMPERATURE COEFFICIENT: -120 PPM/°C 1 30 PPM/°C FROM 
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LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTAND¬ 
ING A 4 POUND AXIAL PULL. EACH LEAD SHALL ALSO BE 
CAPABLE OF PASSING THIS TEST TWICE-WITH A 2 POUND 
WEIGHT SUSPENDED FROM THE LEAD WHILE IN A VERTICAL 
AXIAL POSITION, THE COMPONENT BODY SHALL BE MOVED 
SMOOTHLY IN A PLANE 90° TO ONE SIDE, THEN BACK 180° 

TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE 
STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE 
OR LACK OF ELECTRICAL PERFORMANCE AFTERWARDS. 
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LOAD LIFE: PARTS SHALL MEET ALL REQUIREMENTS WITH A 
MAXIMUM CAPACITANCE CHANGE OF t 1% AFTER 2000 HOURS 
AT ♦40°C WITH RATED VOLTAGE APPLIED. 

EXTENDED PERFORMANCE TESTS. PARTS SHALL BE SUBJECTED TO 
EXTENDED PERFORMANCE TESTING BY THE USER AT ANY TIME 
ON A SAMPLING BASIS. THIS TEST SHALL BE FOR COMPLIANCE 
WITH ANY OF THE REQUIREMENTS OF THIS SPECIFICATION OR 
THE APPLICABLE DRAWING. IF SUCH TESTS INDICATE COM¬ 
PLIANCE BUT THE JUDGEMENT OF THE USER DEEMS THE QUAL¬ 
ITY LEVEL AS SUBNORMAL, THE SUPPLIER SHALL BE SUBJECT 
TO SUSPENSION OF QUALIFICATION APPROVAL PENDING 
EVIDENCE OF PRODUCT IMPROVEMENT. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 


€1 
0 


FOR IN 

CLASS B RELEA: 


£ 


DESCRIPTION 


REVISED PER TPRR Ol't'tf 


REPLACED BY 


REV D HITH CHANGES PER TPRR 0240*4 


iSB 


ffQRMATION ONLY 

TDR No. A*1Z— DATE 




eOttiyi 




J4L 



CAPACITANCE 

DIMENSIONS | 

(UF) 

11* 

HI 

HI 

100 VOLTS DC 1 

-rn 

wmmmm 


w&a 


MH 


Ha 


— m— 

■ 



4 


■ 


Ha 

5 


■ 


na 

6 


■ 


HB 

7 

.0033 

■ 


IBS 

.8 

.0039 

■ 


mm 

9 

mmMsm 

■ 


RES 

10 

.0056 

■ 


mm 

11 

.0068 

■ 


mm 

.12 


■ 


KE3 

13 

HBEBIHHi 


■m 

14 

_.012_ 


■Eimi 

15 

bhoshh 

H 


Ksa 

.16 

.018 

■ 


■niiii 

17 

.022 

UMIiM 

■tlilil 

18 

.027 

13/8 

Koa 

19 


1 3/8 ^ 

wtm 


1 _.039_ 

1 1/8 

WEM 

21 

imooBH 

1 1/8 

iK i-n 

22 

.056 

1 3/8 

WEM 

23 

.068 .. 



WE& 

24 

.082 




25 

.1 

1378 


26 

.12 _ 

1 5/8 

IBS 

27 

.15 

1 5/8 

HI 

28 

.18 

H 

m 


29 

.22 

■ 

m 

mm 


.27 . 

■ 

■ 

wsm 

31 

.33 

■ 

■ 

mm 

32 

.39 

■ 

■ 

UPlflilsl 

.33 

.47 

■ 

■ 

1.000 

34 

.56 

■ 

■ 

1.000 

35 

.68 


1.000 



CAPACITANCE 

DIMENSIONS 1 

CUF) 

11* • 

L 

D 

| 200 VOLTS DC 1 

HBE3HHII 

—a— 

m 

m 

.235 

■BHI 

—gS— 

m 

■ 


38 

HVEEESHI 

■ 

■ 

WEEa 1 

39 

HVESEEIH 

■ 

■ 

—*235 1 

40 


■ 

■ 

isa 

41 

WtKEEntKM 

■ 

■ 

mm 

42 

WtMsEEBEM 

■ 

■ 

mm 

.43 

HHEQEEHi 

■ 

■ 

mm 

44 


■ 

■ 

WEM 

45 

.0056 1 

■ 

■ 

mill 

46 


wbem 

KSEl 

47 

.0082 

11/8 

Ksm 

48 

.01 



KSE1 

‘49 

.012 



KEil 

50 

.015 

11/8 

■mill 

51 

.018 

13/8 

RP 

52 1 

.022 1 

13/8 

■m 

53 

.027 

1 1/8 

.562 

54 

.033 

11/8' 

.562 

55 

.039 

13/8 

.562 

56 

.047 

13/8 

.562 

57 

.056 

15/8 

■ ill 

58 

.068 



mm 

59 

.082 



—a 

60 

.1 

15/8 

—a 

61 

.12 


wtm* 

62 

.15 

H 

H 


63 

.18 

■ 

■ 

wuam 

64 

.22 

■ 

■ 

mm 

65 

_.27_ 

■ 

■ 

1.000 

66 

IM 

■ 

■ 

1.000 

67 

1 —m— 

■ 

■ 

1.000 

68 

1 ... 

|EjKM 

1.000 


NASA 

DASH NUMBER 

CAPACIT 

(UF 

*1X 

ANCE 

DIMENSIONS i 

) 

■■ 

■ 

i _:_loo v 

'CU5J 

■BBI 

69 

.074 

.! 3/8 1 

— 

70 

.076 




71 

.073 ^ _ 




72 

.080 




73 

.084 



■■H 

74 

.066 


■i 

■■B 

TT 

.088 


■1 

■■■ 

n 

.090 


■i 

■■H 

77 

.092 

Cl 



78 

.094 




79 

.096 




80 

.098 




81 

.102 




82 

.104 




85 

.106 




-84 1 

.108 

. - . 



85 

rnt 

__ 



8b 

.112 




87 

-114 

—J 



88 

.116 



li^H 

89 

.118 



IKES 

-9B- 

_,031 



.400 

! -3t- 





42 


' 

iH 


— i!- 

1 HflHf'M-HMHH 

\wmm 



n 

IHM^HH 

\mm 

iWAM 

IK»i 

95 

IHHHuS 

- 




— at 


? 




-^7 

.041 




■—■I'I-HH—I 

! ■SSitjamSS 

— 

— 


— m — 

1—W’l!— 

■ 



■101 .— 

IHHiLEHHI 




— m 

-046 




-T61 

rura 




- TO* 


j_ 

1 



ce 


! ■;! 


© REPLACED BY REV D. WITH CHANGES 


NEXT ASSY 


USED ON 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

[FRACTIONS DECIMALS ANGLES 

+ + 


DO NOT SCALE THIS DRAWING 


MATERIAL ' 


CONTRACT 


* I T 
INSTRUMENTATION 
ii 


CAMBRIDGE. NA^S 


AB 


DATE_ ZL 



NASA APPROVAL. 
MIT APPROVAI 






MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


CAPACITOR - FIXED 
POLYSTYRENE 
DIELECTRIC ±l£, 85°C 

SPECIFICATION CONTROL DRAWING 


CODE I DENT NO. 


SCALE 


f/tuJe 


SIZE 


1010316 

| SHEET 2 o*? 




!i 


i . i i—i 


INCHES 

i I L.J 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 





















































































































































































3 


MOTICt — WHCM •OVCANNINT DAAWINCA. APtCIP(CATIONS OR OTMCR OAT* 
AM UKt FOR ANT PURPOSE OTHIR THAN IN CONNECTION WITH A OEFINITELT 
RSLATIO SOVIRNNCNT PROCUREMENT OPERATION. THE UNITED STATES 60VERN- 
■ENT TMEMRT INCURS NO RESPONSIOILITT NOR ANT ORUOATION WHATSOEVER. 
ANO THE FACT THAT THE SOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAIO ORAWINOS. SPECIFICATIONS ON OTHER OATA IS 
MOT TO M RESAROEO NT IMPLICATION OR OTHERWISEAS IN ANT ••*"**■ 
LICSNSINC TME HOLDER OR ANT OTHER PERSON OR CORPORATION. OR COM VET- 
MO ANT RISHTS OR PERMISSION TO MANUFACTUM. USB. OR SELL ART 
PATENTED INVENTION THAT NAT IN ANT WAT DE RELATED THERETO 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS y ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURiNG TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MIL-C-19978. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER OUTLINE DRAWIN6 AND TABLE I. 

LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE 
PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, REVISION LETTER, AND SERIAL NUMBER TO 
SIGNIFY COMPLETION OF BURN-IN. THE MANUFACTURER'S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, 
AND VOLTAGE RATING MAY APPEAR ON THE PART AND THE 
PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE NASA 
DRAWIN6 AND DASH NUMBER AND THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AT ♦25«C AND 1000 t 100 CPS 

CAPACITANCE TOLERNACE: ♦ 1% AT ♦25°C AND 1000 t 100 


CAPACITANCE: PER TABLE I AT *25 
CAPACITANCE TOLERNACE: ♦ 1% AT 
CPS 

DIELECTRIC WITHSTANDING VOLTAGE: 


LECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL 
WITHSTAND 200* OF WORKING VOLTAGE PER TABLE I FOR 
1 MINUTE WITHOUT DAMAGE, ARCING OR BREAKDOWN. 
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MRT TMCRCST IRCWRt RO RtSPOVf IMUTY RORI?", JST.TSV*SR 
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HI ART VAT MIPPIISO TH* MIR RRAWIRR*. ARACITKATlOM OR OTHtA e*T» » 
r>T W H NURMI RT IVPLiCATtOV OR eTHR RVIRg Al _ IR_A^> "*”*** 
LKCRRIRR TH» HOIRtR OR ART OTHCR RCRROR M CCArRRJlTIOR. OR C.ORV«T 
IRO ART RIOHTC OR RCRVIRRIOR TO RAWWTU >»*: * 1,11 MW 

RATtRTCR IRVCRTIOR TROT RAT IR ART VAT AC RCIATCO TRCRCTO. 


DESIGN REQUIREMENTS: 

DC NORKING VOLTAGE: PER TABLE AT ♦85°C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C (SEE NQT£i) 

DISSIPATION FACTOR: 0.1* MAX AT ♦25°C AND 1000 t 
100 CPS. 

INSULATION RESISTANCE: 

AT ♦25 # C: 100,000 MEGOHM MIN;50,000 MEGOHMS MIN 

BETWEEN CASE AND EITHER TERMINAL. 

AT o85°C: 40,000 MEGOHM MIN 

TEMPERATURE COEFFICIENT: -120 PPIA'°C £ 30 PPH/ # C 
FROM -55°C TO ♦85°C. 

CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 
POLYSTYRENE DIELECTRIC FILM. THE CASE SHALL BE 
OF METAL AND SEALED. CONNECTIONS SHALL BE SUCH 
THAT THE PARTS SHALL BE ESSENTIALLY NON-INDUC¬ 
TIVE (EXTENDED FOIL CONSTRUCTION). 

LEA0 STRENGTH: LEADS SHALL WITHSTAND A 4 POUND 
AXIAL PULL FOR 1 MINUTE. THEY SHALL ALSO WITH¬ 
STAND THE FOLLOWING TEST TWICE - WITH A 2 POUND 
LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90*, 
THEN BACK 180* TO THE OPPOSITE EXTREME, AND THEN 
BACK 90* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFOnMANCE. 

mV IRflNUFIITAL • 

TEMPERATURE CYCLING: TEMPERATURE CYCLING PER 
PARA 4.2.5 OF ND 1002045 SHALL BE PER TEST 
CONDITION A EXCEPT *70 o C MAX. 

SEALING TEST: UNITS SHALL GIVE NO INDICATION OF 
LEAKAGE WHEN TESTED PER METHOD 512, PROCEDURE 
I OF MIL-STD-810. 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DUR¬ 
ING AND AFTER AND SHALL SUSTAIN NO DAMAGE AS 
A RESULT OF EXPOSURE TO 10"* MU OF MERCURY 
FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE 
TEST PER ND 1002045 PARA 4.2.7.1 EXCEPT AT 
♦65°C, SHALL BE t 1*. NO LIMITS SHALL BE 
IMPOSED FOR RATED STRESS AND HIGH STRESS PER 
PARA 4.2.7.2 AND 4.2.7.3. 


NOTE 1: UNITS WILL NOT MAINTAIN IX TOLERANCE IN TEMPERATURES 
IN EXCESS OF 70°C. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 250 
HOURS MINIMUM AT RATED WORKING VOLTAGE AT A TEMP¬ 
ERATURE OF ♦65°C. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOW¬ 
ING BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 
DIELECTRIC WITHSTANDING VOLTAGE 
INSULATION RESISTANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, 

THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUSMITTED SHALL ALSO IDENT¬ 
IFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE¬ 
MENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILIN6 TO MEET 
INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: 0.3* OF INITIAL VALUE 
DISSIPATION FACTOR: SHALL NOT EXCEED .0004 
DIELECTRIC WITHSTANDING VOLTAGE: NO BREAKDOWN 
INSULATION RESISTANCE: £50* OF INITIAL VALUE. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MIL-C-19978. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER OUTLINE DRAWING AND TABLE I. 

LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE 
PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, REVISION LETTER, AND SERIAL NUMBER TO 
SIGNIFY COMPLETION OF BURN-IN. THE MANUFACTURER'S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, 
AND VOLTAGE RATING M/Y APPEAR ON THE PART AND THE 
PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE NASA 
DRAWING AND DASH NUMBER AND THE REVISION LETTER. 
ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AT ♦25°C AND 1000 t 100 CPS 
CAPACITANCE TOLERNACE: t 1* AT *25°C AND 1000 t 100 
CPS 

DIELECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL 
WITHSTAND 200* OF WORKING VOLTAGE PER TABLE I FOR 
1 MINUTE WITHOUT DAMAGE, ARCING OR BREAKDOWN. 
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DESIGN REQUIREMENTS: 

DC NORKING VOLTAGE: PER TABLE AT ♦85 # C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C (SEE NOTEI) 

DISSIPATION FACTOR: 0.1X MAX AT ♦25°C AND 1000 t 
100 CPS. 

INSULATION RESISTANCE: 

AT ♦25 # C: 100,000 MEGOHM MIN;50,000 MEGOHMS MIN 

BETWEEN CASE AND EITHER TERMINAL. 

AT ♦85 # C: 40,000 MEGOHM MIN 

TEMPERATURE COEFFICIENT: -120 PPM/°C t 30 PPM/°C 
FROM -55°C TO ♦85°C. 

CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 
POLYSTYRENE DIELECTRIC FILM. THE CASE SHALL BE 
OF METAL AND SEALED. CONNECTIONS SHALL BE SUCH 
THAT THE PARTS SHALL BE ESSENTIALLY NON-INDUC¬ 
TIVE (EXTENDE0 FOIL CONSTRUCTION). 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND 
AXIAL PULL FOR 1 MINUTE. THFY SHALL ALSO WITH¬ 
STAND THE FOLLOWING TEST TWICE - WITH A 2 POUND 
LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PUNE 90«, 
THEN BACK 180* TO THE OPPOSITE EXTREME, AND THEN 
BACK 90* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

rilV IROMUTMT AL • 

TEMPERATURE CYCLING: TEMPERATURE CYCLIN 6 PER 
PARA 4.2.5 OF ND 1002045 SHALL BE PER TEST 
CONDITION A EXCEPT ♦70°C MAX. 

SEALING TEST: UNITS SHALL GIVE NO INDICATION OF 
LEAKA 6 E WHEN TESTED PER METHOD 512, PROCEDURE 
I OF MIL-STD-810. 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DUR¬ 
ING ANO AFTER AND SHALL SUSTAIN NO DAMAGE AS 
A RESULT OF EXPOSURE TO 10~* Mi OF MERCURY 
FOR 96 HOURS, 

LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE 
TEST PER ND 1002045 PARA 4.2.7.1 EXCEPT AT 
♦65 # C, SHALL BE t IX. NO LIMITS SHALL BE 
IMPOSED FOR RATED STRESS AND HI 6 H STRESS PER 
PARA 4.2.7.2 AND 4.2.7.3. 


NOTE 1: UNITS WILL NOT MAINTAIN IX TOLERANCE IN TEMPERATURES 
IN EXCESS OF 70°C. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 250 
HOURS MINIMUM AT RATED WORKING VOLTAGE AT A TEMP 
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ERATURE OF ♦65 # C. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOW¬ 


ING BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 
DIELECTRIC WITHSTANDING VOLTAGE 
INSULATION RESISTANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, 

THE PERCENT CHANGE BETWEEN THE FINAL ANO INITIAL 

r - ...... T mp • TTPti eun | lien l nniT. 

HtAilimi* Tnc. i l«ii mm• A • » »wJ «*•»*'*>*- 1 — 1 

IFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE¬ 
MENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE PERCENT CHAN 6 E OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET 
INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 


BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: 0.3X OF INITIAL VALUE 
DISSIPATION FACTOR: SHALL NOT EXCEED .0004 
DIELECTRIC WITHSTANDING VOLTAGE: NO BREAKDOWN 
INSULATION RESISTANCE: 150X OF INITIAL VALUE. 
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REQUIREMENTS: 

1 . GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 

B SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 

MANNER AS TO INSURE THE FOLLOWING: 

( 1 ) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

( 2 ) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

( 3 ) BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MIL-C-19978. 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

( 1 ) DIMENSIONS PER OUTLINE DRAWING AND TABLE I. 

( 2 ) LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: PER ND 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, REVISION LETTER, AND SERIAL NUMBER TO 
SIGNIFY COMPLETION OF BURN-IN. THE MANUFACTURER'S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, 

AND VOLTAGE RATING MAY APPEAR ON THE PART AND THE 
PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE NASA 
DRAWIN 6 AND DASH NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: . 

( 1 ) CAPACITANCE: PER TABLE I AT ♦25°C AND 1000 ♦ 100 CPS 

( 2 ) CAPACITANCE TOLERANCE: t 1JC AT ♦25°C AND 1000 t 100 

CPS 

(3) DIELECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL 

WITHSTAND 200* OF WORKING VOLTAGE PER TABLE I FOR 
1 MINUTE WITHOUT DAMAGE, ARCING OR BREAKDOWN. 
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3. DESIGN REQUIREMENTS: 4. 

A DC WORKING VOLTAGE: PER TABLE AT ♦ 5°C. 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C (SEE NOTE I ) 

C. DISSIPATION FACTOR: 0.1* MAX AT ♦25°C AND 1000 i 

100 CPS. 

D. INSULATION RESISTANCE: 

AT ♦25°C: 100,000 MEGOHM MIN;50,000 MEGOHMS MIN 

BETWEEN CASE AND EITHER TERMINAL. 

AT ♦85 # C: 40,000 MEGOHM MIN 

E. TEMPERATURE COEFFICIENT: -120 PPU/°C 1 30 PPI*/®C 

FROM -55 # C TO ♦85°C. 

F. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 

POLYSTYRENE DIELECTRIC FILM. THE CASE SHALL BE 
OF METAL AND SEALED. CONNECTIONS SHALL BE SUCH 
THAT THE PARTS SHALL BE ESSENTIALLY NON-INDUC¬ 
TIVE (EXTENDED FOIL CONSTRUCTION). 

0. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND 

AXIAL PULL FOR 1 MINUTE. THEY SHALL ALSO WITH¬ 
STAND THE FOLLOWING TEST TWICE - WITH A 2 POUND 
LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, 
THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN 
BACK 90° TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

u FNVIRDNUFNTAL* 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER 

PARA 4.2.5 OF NO 1002045 SHALL BE PER TEST 
CONDITION A EXCEPT ♦70°C MAX. 

( 2 ) SEALING TEST: UNITS SHALL 6IVE NO INDICATION OF 

LEAKAGE WHEN TESTED PER METHOD 512, PROCEDURE 
I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DUR¬ 

ING AND AFTER AND SHALL SUSTAIN NO DAMAGE AS 
A RESULT OF EXPOSURE TO 10~* M4 OF MERCURY 
FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHAN6E DURING LIFE 

TEST PER NO 1002045 PARA 4.2.7.1 EXCEPT AT 
♦65°C, SHALL BE t 1*. NO LIMITS SHALL BE 
IMPOSED FOR RATED STRESS AND HIGH STRESS PER 
PARA 4.2.7.2 AND 4.2.7.3. 


NOTE 1: UNITS WILL NOT MAINTAIN 1% TOLERANCE IN TEMPERATURES 
IN EXCESS OF 70°C. 


SPECIAL CONDITIONING BY SUPPLIER: <2 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 250 

HOURS MINIMUM AT RATED WORKING VOLTAGE AT A TEMP¬ 
ERATURE OF +65°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 

ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOW¬ 
ING BURN-IN: 

(1) CAPACITANCE 

( 2 ) DISSIPATION FACTOR 

(3) DIELECTRIC WITHSTANDING VOLTAGE 

(4) INSULATION RESISTANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, 

THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENT¬ 
IFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE¬ 
MENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET 
INITIAL DRAWIN6 REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: 0.3* OF INITIAL VALUE 

(b) DISSIPATION FACTOR: SHALL NOT EXCEED .0004 

(c) DIELECTRIC WITHSTANDING VOLTAGE: NO BREAKDOWN 

(d) INSULATION RESISTANCE: 150* OF INITIAL VALUE. 
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NOTICE — WHEN 60VERNMENT D«AWIN«f. EFECIFICATIOW* O* OTHER OMR 
ARK USCD FOR ART PURPOSE 0TN5R THAN IN CONNKCTION WITH A DEFINITELY 
RKLATKD COVERNNENT FROCURCMCNT OPERATION. THE UNITED STATES «OVERN- 
NENT THERERV INCURS NO RESPONSIRILITT NOR ANT ORLI6ATION WHATSOEVER. 
ANO THE FACT THAT THE OOVERNNENT NAT NAVE FORMULATED^ ^URNISHED OR 
IN ANT WAT SUPPLIED THE SAID ORAWINCS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO RE REGARDED RT INPLICATION OR OTHERWISE AS IN ANT MANNS* 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
INC ANT RIGHTS OR PERNISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTEO INVENTION THAT MAT IN ANV WAV RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. 

C UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 

MANNER AS TO INSURE THE FOLLOWING: 

(1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

(2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

(3) BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MIL-C-19978. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE DRAWING AND TABLE I. 

(2) LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: PER ND 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, REVISION LETTER, AND SERI At NUMBER TO 
SIGNIFY COMPLETION OF BURN-IN. THE MANUFACTURER'S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, 
AND VOLTAGE RATING MAY APPEAR ON THE PART AND THE 
PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE NASA 
DRAWING AND DASH NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT ♦25°C AND 1000 t 100 CPS 

(2) CAPACITANCE TOLERANCE: ± 136 AT ♦25°C AND 1000 t 100 


(1) CAPACITANCE: PER TABLE I AT ♦2 

( 2 ) CAPACITANCE TOLERANCE: i 136 AT 

CPS 

( 3 ) DIELECTRIC WITHSTANDING VOLTAGE 


LECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL 
WITHSTAND 200* OF WORKING VOLTAGE PER TABLE I FOR 
1 MINUTE WITHOUT DAMAGE, ARCING OR BREAKDOWN. 
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MOTICC - »*U* MVCMHMtHT 0AAW1NM mCiriCATtOM. M OTMtt OAT* 

AM UtCO TOO AOT PWMPOtC OT**«* TMAO IN COMMCVtOM WITH A MPIMITCLT 
MLATIO OOVtONMMT PAOCUMNIRT ORCRATIOR T« URITCO AT 
MHT TNfRCOT IRC BRA HO RISRORSIOlUTT ROR ART ORUAAT K»R "" V< ?1 

ARC TR« TACT THAT TRI ROTCRHHCHT HAT NAVt TORHULATtO^ TURRI£*«• '»• 

IR ART HAT SUPPLKO TRI AAIO ORAHIRRS RMCITICATIOR* OR OTHtR OATA 10 
ROT TO M RCAAROCO OT IMPLICATION OR OTRtR HIAt A t lR ART **»»**■ 

licihairr tr« roiocr or art otrar raraor or 

IRA ART AI ART A OR TARRIAAIOR TO HARUTACTHM. UICOR MLL AMP 
TATARTAR IRVARTIOR THAT HAT I* ART HAT M MLATIO TRAMTO 

3 . DESIGN REQUIREMENTS: 4 

A DC WORKING VOLTAGE: PER TABLE AT ♦<>5 0 C. 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C (SEE NOTEI) 

C. DISSIPATION FACTOR: 0.1* MAX AT ♦25°C AND 1000 i 

100 CPS. 

D. INSULATION RESISTANCE: 

AT *25°C: 100,000 MEGOHM MIN;50,000 MEGOHMS MIN 

BETWEEN CASE AND EITHER TERMINAL. 

AT ♦85°C: 40,000 MEGOHM MIN 

E. TEMPERATURE COEFFICIENT: -120 PPM/ # C t 30 PPM/°C 

FROM -55°C TO ♦85°C. 

F. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM 

POLYSTYRENE 01 ELECTRIC FILM. THE CASE SHALL BE 
OF METAL AND SEALED. CONNECTIONS SHALL BE SUCH 
THAT THE PARTS SHALL BE ESSENTIALLY KCN-INDUC¬ 
TIVE (EXTENDED FOIL CONSTRUCTION). 

G. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND 

AXIAL PULL FOR 1 MINUTE. THEY SHALL ALSO WITH¬ 
STAND THE FOLLOWING TEST TWICE - WITH A 2 POUND . 
LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, 
THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN 
BACK 90° TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

H. ENVIRONMENTAL: 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCL'NG PER 

PARA 4.2.5 OF NO 1002045 SHALL BE PER TEST 
CONDITION A EXCEPT *70°C MAX. 

( 2 ) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF 

LEAKAGE WHEN TESTED PER METHOD 512, PROCEDURE 
I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DUR¬ 

ING AND AFTER AND SHALL SUSTAIN NO DAMAGE AS 
A RESULT OF EXPOSURE TO 10"* MM OF MERCURY 
FOR 96 HOURS. 

( 4 ) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE 

TEST PER NO 1002045 PARA 4.2.7.1 EXCEPT AT 
*65°C, SHALL BE t 1*. NO LIMITS SHALL BE 
IMPOSED FOR RATED STRESS AND HIGH STRESS PER 
PARA 4.2.7.2 AND 4.2.7.3. 


MCOH 


SPECIAL CONDITIONING BY SUPPLIER: & 

A BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 250 
HOURS MINIMUM AT RATED WORKING VOLTAGE AT A TEMP¬ 
ERATURE OF ♦65°C. 

B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOW¬ 
ING BURN-IN: 

(1) CAPACITANCE 

( 2 ) DISSIPATION FACTOR 

(3) DIELECTRIC WITHSTANDING VOLTAGE 

( 4 ) INSULATION RESISTANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING, 

THE prRrrNT CHAM!:? RFTWFFN THE FINAL AND INITIAL 
reading!' THE TEST DATA SUBMITTED SHALL ALSO IDENT¬ 
IFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE¬ 
MENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET 
INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: 0.3* OF INITIAL VALUE 

(b) DISSIPATION FACTOR: SHALL NOT EXCEED .0004 

(c) DIELECTRIC WITHSTANDING VOLTAGE: NO BREAKDOWN 

(d) INSULATION RESISTANCE: 150* OF INITIAL VALUE. 
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NOTE 1: UNITS WILL NOT MAINTAIN 1% TOLERANCE IN TEMPERATURES 
IN EXCESS OF 70°C. 
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MOTICK — WHEN COVCRNNCNT DRAWING*. SPCCIFICATIOW*. 00 OTHIR DATA 
AM USCO FOR ANT PURROSK OTHER 7MAN IN (CONNECTION WITH A DEFINITELY 
OSLATEO SOVERNNENT FAOCURf MINT ORERATION. TME UNITED STATES GOVERN- 
KENT TNERERT INCURS NO RESRONSIGILITY NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNNEMT NAT HAVE FORNULATED FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO RE REGARDED BT INPLICATIOII OR OTHERWISE AS IN ANT WANNER 
LICENSING TNE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
INN ANT RIGHTS OR PERNISSION TO NANUFACTUM. USE. OR SELL ANY 
PATENTED INVENTION THAT NAT IN ANT WAT DC MLATEO THERETO 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 

MANNER AS TO INSURE THE FOLLOWING: 

(1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

( 2 ) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

( 3 ) BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MIL-C-19978. 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE DRAWING AND TABLE I. 

( 2 ) LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
' EACH SHIPMENT. 

(3) MARKING: PER ND 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER’S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, REVISION LETTER, AND SERIAL NUMBER TO 
SIGNIFY COMPLETION OF BURN-IN. THE MANUFACTURER’S 
PART OR TYPE NUMBER, CAPACITANCE VALUE, TOLERANCE, 

AND VOLTAGE RATING MAY APPEAR ON THE PART AND THE 
PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE NASA 
DRAWING AND DASH NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT ♦25°C AND 1000 ♦ 100 CPS 

( 2 ) CAPACITANCE TOLERANCE: ♦ IX AT *25°C AND 1000 i 100 

CPS 

( 3 ) DIELECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL 

WITHSTAND 200* OF WORKING VOLTAGE PER TABLE I FOR 
1 MINUTE WITHOUT DAMAGE, ARCING OR BREAKDOWN. 


2 


H 


i* , . 


H 9100101 

REVISIONS 1 

SYM 

DESCRIPTION 

DATE 

APPROVAL 

& 

3 

D 

REPLACES REV C WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 

PER TDRR 

V 

uM- 

E 

REVISED PER TDRR 11332 


UK 

i/ 

F 

REVISED PER TDRR 13950 

/7-/Uv 


G 

REVISED PER TDRR 15256 


toli 

JLj 

REVISED PER TDRR 19690 

+i - 



GRAPHICAL SYMBOL 



© REPLACES REV(C)WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

* _ ±.005 ±_ 

DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 

HEAT TREATMENT 

NONE 

FINAL FINISH 

NONE 


l 


QTY PART OR NOMENCLATURE OR FINdJ 

REQD IDENTIFYING NO. DESCRIPTION NO. 9 

LIST OF MATERIALS § 

M 1 T 

INSTRUMENTATION LAB 
Cambridge. Mans 

BWt NO CONTRACT 457 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

DRAWN Jf. if. DAfE 4ULT ** 

CHECKED 63 

APPROVAl^, /f/tCMJ 

APPROVAL 

CAPACITOR - FIXED 

POLYSTYRENE 

DIELECTRIC il*, 85°C 

SPECIFICATION CONTROL DRAWING 

BiHi 

CODE IDENT NO. 

SIZE 

c 

NASA DRAWING NO. 9 

1010316 I 

SCALE NONE 

WT | SHEET 1 OF 3f 


T 



l 















3 


2 















NOTICE - WHIM DOVERNNENT ONAWINOS SPECIFICATIONS. 00 ««« »« 
AM IIUO rOA ANT niliotl OTHER THAN IN CONNECTION WITH A DEFINITELT 
MLATEO DOVERNNENT PROCURSNSNT OPERATION. THE UNITED STATLS^DOVCAN 
KENT THSMDT INCURS NO RESPONBIOILITT NOR ANT OOLIDATION WHATSOEVER. 
AND THE TACT THAT THE DOVERNNENT NAT HAVE FORNULATEO. FURNISHED ON 
IN ANT VAT SUPPLIED THE SAID DRAVINDS. SPECIFICATIONS ON OTHER DAT A IS 
NOT TO M M DADOED NT INPUCATION ON 0TNENVISEA8 IN ANT 
licsnsind the holder on ant OTNSN person on corporation, on convet- 
INN ANT RIONTS ON PENNISSION TO NANUFACTUM. USE. ON SELL AO* 
PATSRTES INVENTION THAT NAT IN ANT WAT RE RELATED THEMTO. 


DASH NUMBER CAPACITANCE 
(UP) 


DIMENSIONS 














































































































































































































































9ieoioi l_3 


REQUIREMENTS: 


GROUP I (INSPECTION BY USER AND SUPPLIER): 

CAPACITANCE: PER TABLE AT 25°C AND 1000 ± 100 CPS 

CAPACITANCE TOLERANCE: i 1% AT J5®C AND 1000 t 100 CPS. 

MARKING* PER MIL-STD-130, EACH CAPACITOR SHALL BE 

l^EGIBLY AND PERMANENTLY MARKED WITH THE MANUFACTURER’S 
NAME OR SYMBOL, CAPACITANCE VALUE AND TOLERANCE, 
VOLTAGE RATING AND PART NUMBER. EACH CONTAINER SHALL 
ALSO INCLUDE THE NASA DRAWING AND DASH NUMBER. 

LEAD MATERIAL: EACH UNIT SHALL BE SUPPLIED WITH SOL^ID 
NICKEL ALLOY LEADS PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
LOT SHIPPED 

THE SUPPLIER SHALL CONFOPM TO THE QUALITY ASSURANCE 
PROVISIONS OF NASA DOCUMENT 1015404 CLASS 2. 

GROUP II (DESIGN REQUIREMENTS): 

DC WORKING VOLTAGE: PER TABLE AT ♦85°C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C. 

DISSIPATION FACTOR: 0.1< MAX. AT *25°C AND 1000 - 100 
CPS 

INSULATION RESISTANCE: 100,000 MEGOHM-MICROFARADS MIN. 

AT ♦25°C. 

40,000 MEGOHM-MICROFARADS MIN. 

AT ♦85°C. 

TEMPERATURE COEFFICIENT: -120 PPM/°C i 30 PPM/°C FROM 
-55°C TO ♦85°C. 

LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTAND¬ 
ING A 4 POUND AXIAL PULL. EACH LEAD SHALL ALSO BE 
CAPABLE OF PASSING THIS TEST TWICE-WITH A 2 POUND 
WEIGHT SUSPENDED FROM THE LEAD WHILE IN A VERTICAL 
AXIAL POSITION, THE COMPONENT BODY SHALL BE MOVED 
SMOOTHLY IN A PLANE 90° TO ONE SIDE, THEN BACK 180° 

TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE 
STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE 
OR LACK OF ELECTRICAL PERFORMANCE AFTERWARDS. 

QUALIFICATION: 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF N01002045. 
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LOAD LIFE: PARTS SHALL MEET ALL REQUIREMENTS WITH A 
MAXIMUM CAPACITANCE CHANGE OF i 1% AFTER 2000 HOURS 
AT ♦40°C WITH RATED VOLTAGE APPLIED. 

EXTENDED PERFORMANCE TESTS. PARTS SHALL BE SUBJECTED TO 
EXTENDED PERFORMANCE TESTING BY THE USER AT ANY TIME 
ON A SAMPLING BASIS. THIS TEST SHALL BE FOR COMPLIANCE 
WITH ANY OF THE REQUIREMENTS OF THIS SPECIFICATION OR 
THE APPLICABLE DRAWING. IF SUCH TESTS INDICATE COM¬ 
PLIANCE BUT THE JUDGEMENT OF THE USER DEEMS THE QUAL¬ 
ITY LEVEL AS SUBNORMAL, THE SUPPLIER SHALL BE SUBJECT 
TO SUSPENSION OF QUALIFICATION APPROVAL PENDING 
EVIDENCE OF PRODUCT IMPROVEMENT. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPCCIFICATIONS. ON OTHER OATA 
ARE USED FOR ANT FURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREGV INCURS NO RESPONSIGILITY NOR ANV OGLICATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANV OTHER PERRON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327, 

B. THE CAPACITORS DELINEATED BY THIS DRAWING SHALL CONFORM TO THE 6ENERAL 
REQUIREMENTS OF MIL-C-19978 WITH THE FOLLOWING PARTICULAR REQUIREMENTS, 
EXCEPTIONS, AND ADDITIONS. 

C. VENDORS SHALL CONFORM TO THE QUALITY ASSURANCE REQUIREMENTS CONTAINED IN 
ND 1015404, CLASS 2. 

0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002045. 

E. MARKIN0: UNITS SHALL BE NARKED»IN ACCORDANCE ;WITH MIL^STD-150*WITH<THE 

MANUFACTURER IS SHAME ANP/QR SYMBOL, CAPACITANCE VALUE AND TOLERANCE, PC 
WORKING VOLTAGE, DAT| AND LOT CODE- ... 1 

2. ACCEPTANCE AND INSPECTION REQUIREMENT: 
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REPLACED BY REV B WITH CHANGES 
PER TDRR OZZ^S 

W-, 



SPECIAL CONDITIONING: 

A. BURN-IN: THE MANUFACTURER SHALL BURN IN ALL 

CAPACITORS FOR 250 HOURS AT 65*C WITH RATED VOLTAGE 
APPLIED. CAPACITORS SHALL THEN BE STRESSE0 BY 2 
TIMES THE RATED VOLTAGE FOR 1 MINUTE MINIMUM. AT 
THE CONCLUSION OF THESE TESTS, CAPACITORS SHALL BE 
RETESTED FOR COMPLIANCE WITH DIELECTRIC BREAKDOWN, 
INSULATION RESISTANCE, DISSIPATION FACTOR AND 
CAPACITANCE AS SPECIFIED. 


B. 


NO DEFECTIVES SHALL BE SHIPPEO AND SUFFICIENT RECORDS 
SHALL BE SUPPLIED TO THE USER WITH EACH LOT TO 
DETERMINE THE INDIVIDUAL PARAMETRIC CHANGES AND 
FAILURES AS WELL AS FAILURE MODES. 


A. 


ND 


LEAD MATERIAL: WELDABLE FLEXIBLE SOLID NICKEL (GRADE A) LEADS PER 
PS 1015400. MATERIAL CERTIFICATION REQUIRED WITH EACH SHIPMENT. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A 4 POUND AXIAL PULL. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST 
TWICE- WITH THE LEAD IN THE VERTICAL AXIAL POSITION AND SUPPORTING A 2 

pound Load, bend the capacitor body smoothly in a plane 90* to one side, 

THEN ISO* BACK TO THE OPPOSITE EXTREME, AND THEN 90* BACK TO THE STARTING 
POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PER¬ 
FORMANCE. 

ELECTRICAL CHARACTERISTICS: -IN ACCORDANCE WITH CHARACTERISTIC P. SPECIFICALLY 
AMBIENT TEMPERATURE RANGE: «r55*C TO ♦WC. 


INSULATION RESISTANCE: 

TERMINAL TO CASE: 50,000 MEGOHMS MINIMUM. 

TERMINAL TO TERMINAL (AT 25*C); 100.000 MEGOHMS OR 100,000 MEGOHM - 
'MICROFARADS MINIMUM WHICHEVER IS GREATER. 

TERMINAL TO TERMINAL (AT 65*C); 40,000 MEGOHMS OR 40,000 MEGOHM - 
MICROFARADS MINIMUM WHICHEVER IS GREATER. 

CAPACITANCE CHANGE FROM 25*C; 1.5% MAX AT -55*C, , 

CAPACITANCE - TEMPERATURE COEFFICIENT; -120 X 30 PPM/*C. 

DIELECTRIC ABSORPTION; O.tX MAX. 

' DISSIPATION FACTOR; 0-1X MAX. 

V Q AT 1 MEGACYCLE; 4000 MIN. 

DC WORKING VOLTAGE; 30 Y AT fc5*E WITH NO- DERATING. 

CAPACITANCE AND .TOLERANCE; 0.31 UF \ 1*. 

3. DESIGN REQUIREMENTS: 

A. TEMPERATURE CYCLING; ;AS SPECIFIED UN MILtC-19970 EXCEPT'AT TEST CONDITION D. 

B. CONSTRUCTION: POLYSTYRENE DIELECTRIC FILM OF THE EXTENDED FOIL TYPE EN¬ 
CLOSED IN A METAL CASE ANO HERMETICALLY SEALED. 
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NOTICE — WHIM GOVERNMENT DRAWINGS. SPECIFICATIONS. OG OTMER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANT OGLIGATION WHATSOEVER. 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION^OR CONVEY- 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SGLL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATBO THERETO. 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS, AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER OUTLINE. 

LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER’S 
NAME OR SYMBOL, NASA DRAWING NUMBER AND REVISION LET¬ 
TER, AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN- 
IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART 
OR PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE 
NASA DRAWING NUMBER AND THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: 0.31 MFD. AT ♦25°C AND 1000 i 100 CPS. 
CAPACITANCE TOLERANCE: i1% AT ♦25°C AND 1000 ± 100 CPS. 


GRAPHICAL SYMBOL 



DESIGN REQUIREMENTS: 

DC WORKING VOLTAGE: 30 VOLTS AT ♦65°C. 

OPERATING TEMPERATURE RANGE: -55°C TO *6500. 

DISSIPATION FACTOR: 0.1% MAX AT ♦25°C AND 1000 1 100 CPS. 
INSULATION RESISTANCE: 

AT ♦25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 
MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. 

AT ♦65°C: 40,000 MEGOHMS MIN. BETWEEN TERMINALS. 
DIELECTRIC ABSORPTION: 0.1% MAX. 

TEMPERATURE COEFFICIENT: -120 t 30 PPM/°C. 

CAPACITANCE CHANGE: *25°C TO -55°C: *1.5% MAX. 
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CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM POLYSTYRENE 
DIELECTRIC FILM. THE CASE SHALL BE OF METAL AND HER¬ 
METICALLY SEALED. CONNECTIONS SHALL BE SUCH THAT THE 
PARTS SHALL BE ESSENTIALLY NON-INDUCTIVE, EXTENDED 
FOIL CONSTRUCTION. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

ENVIRONMENTAL; 

TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 
4.2.5 OF NO 1002045 SHALL BE PER TEST CONDITION "A", 
ryrrDT *7n°p uiKluill 

SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 
REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-* MA OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, PER 
PARAGRAPH 4 . 2.7.1 OF ND 1002045, EXCEPT AT ♦65°C, SHALL 
BE 11%. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: THE MANUFACTURER SHALL BURN IN ALL CAPACITORS FOR 
250 HOURS AT ♦65°C, WITH RATED VOLTAGE APPLIED. CAPACITORS 
SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE FOR 1 
MINUTE MINIMUM. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
CAPACITANCE 
DIELECTRIC BREAKDOWN 
INSULATION RESISTANCE 
DISSIPATION FACTOR 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PER¬ 
CENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: - 

CAPACITANCE: ±0.3% OF INITIAL VALUE. - 

DIELECTRIC BREAKDOWN: NO BREAKDOWN _ 

INSULATION RESISTANCE: ±50% OF INITIAL 
VALUE. 

DISSIPATION FACTOR: .0004 MAXIMUM CHANGE - 

FROM INITIAL VALUE. - 
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NOTICK - WHIN «OVI»NNCNT OCAWINCC. CFCCIFICATIOMt OR OTMCR DATA 
ARC USCO fOR ART RURROSC OTHCR THAR IR COHMCCTIOH WITH A OCFINITCLY 
RCLATCO 60VCRHNCRT FPOCUftCMCNT OPERATION. THC UNITCO STATIC 60VCRH- 
HCNT THCRCRT INCURS NO RISRONSIRILITT NOR ANT ORLI6ATION WHATSOIVC*. 
ANO THC FACT THAT THC ROVCRNNCNT NAT HAVC FORNULATCO. FURNISHCO OR 
IN ANT WAT SUPPIICO THC SAIO DRAWINSS. SRCCIFICATIONS OR OTHCR DATA IS 
NOT TO RC RCCARDCO RT INFLICATION OR OTHCRWISC AS IN ANT NANNCR 
UCCNSINR THC HOLOCR OR ANT OTHCR FCRSON OR CORFORATION. OR CONVCT- 
INC ANT RICHTS OR RCRNISSION TO NANUFACTURC. USC. OR MU. ANT 
RATCNTIO INVCNTION THAT HAT IN ANT WAT HC RCLATCO THCRCTO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327 

BSUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

CUN ITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
^PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

Cl)EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

© LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

©BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E.UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A.MECHANICAL REQUIREMENTS: 

(^DIMENSIONS PER OUTLINE. 

BLEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(0MARKING: PER ND 1002019EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, NASA DRAWING NUMBER AND REVISION LET¬ 
TER, AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN- 
IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART 
OR PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE 
NASA DRAWING NUMBER AND THE REVISION LETTER. 

C. ELECTRICAL REQUIREMENTS: 

(I)CAPACITANCE: PER TABLE __ 

©CAPACITANCE TOLERANCE: 11% AT ♦25°C AND 1000 i 100 CPS. 

3. DESIGN REQUIREMENTS: 

A.DC WORKING VOLTAGE: PER TABLE 
BOPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. 

C DISSIPATION FACTOR: 0.1JS MAX AT ♦25°C AND 1000 1 100 CPS 

D. INSULATION RESISTANCE: 

G)AT ♦25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. _ 

<£)AT ♦65°C: 40,000 MEGOHMS MIN. BETWEEN TERMINALS. 

E. DIELECTRIC ABSORPTION: 0.1* MAX. - 

F TEMPERATURE COEFFICIENT: -120 * 30 PPM/«C. - 

G CAPACITANCE CHANGE: *25°C TO -55°C: *1.5* MAX. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WMCN 60VIRNMCNT DRAWINSt. SRCCIFICAYIONS OR OTMtR DATA 
ARC USCO TOR ANY PURPOSE OTHER THAR IH CONNECTION WITH A DEFINITELY 
RELATED 60VERNMENT PROCURENENT OPERATION. THE UNITEO STATES 60VERN- 
■ENT THERERV INCURS NO RESPONSIRILITY NOR ANY ORLICATION WHATSOEVER 
ANO THE FACT THAT THE SOVERNNENT NAY HAVE FORHULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RECAROED RV IMPLICATION OR OTHERWISE AS IN ANY NANNBR 
LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
I NR ANY RIRMTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATSO THERETO. 


H. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM POLYSTYRENE 
DIELECTRIC FILM. THE CASE SHALL BE OF METAL AND HER¬ 
METICALLY SEALED. CONNECTIONS SHALL BE SUCH THAT THE 
PARTS SHALL BE ESSENTIALLY NON-INDUCTIVE, EXTENDED 
FOIL CONSTRUCTION. 

J. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 

FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180* TO THE OPPOSITE 
EXTREME, AND THEN BACK 90* TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

K. ENVIRONMENTAL: 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 

4.2.5 OF ND 1002045 SHALL BE PER TEST CONDITION "A", 
EXCEPT +70°C MAXIMUM 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 

WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-* MM OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, PER 

PARAGRAPH 4.2.7.1 OF ND 1002045, EXCEPT AT ♦65°C, SHALL 
BE 11%. 


DASH CAPACITANCE 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: THE MANUFACTURER SHALL BURN IN ALL CAPACITORS FOR 

250 HOURS AT ♦65°C, WITH RATED VOLTAGE APPLIED. CAPACITORS 
SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE FOR 1 
MINUTE MINIMUM. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC BREAKDOWN 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PER¬ 
CENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 

ACCEPTABLE . 

0) PARAMETRIC CHANGE LIMITS: - 

(a) CAPACITANCE: i0.3* OF INITIAL VALUE. _ 

(b) DIELECTRIC BREAKDOWN: NO BREAKDOWN 

(c) INSULATION RESISTANCE: 150* OF INITIAL 

VALUE. —- 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE - 

FROM INITIAL VALUE. _ 
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MOTICC — WHIM COVIANMCNT DRAWINCC. SFCCIFICATIONS. OR OTMCR DAT* 
ARC USCD fOR ART FURPOCC OTMCR TNAM IH CORMCCTIOM WITH A MFIMITCIV 
RCLATCD 60VCRNNINT FROCURINCNT OFCRATIOR TMC ORITCO CTATC* SOVCRH- 
HCRT TMCRCRT IMCURS RO RCSfORSIRILITT HOR ART ORUCATIOR WMATCOCVCR 
ARO TMC TACT THAT TMC OOTCRRRIMT RAT HAVC FORRULATCO. FURNISHED OR 
IH ART VAT SUFFLIIO TMC SAID DRAWIHCS. SFCCIFICATIONS OR OTMCR DATA I* 
ROT TO DC RCCAROCO RT IMPLICATION OR OTMCRWISC AS IH ART NANNCR 
LICCRSIRR TMC MOLOCH OR ART OTMCR PCRSOR OR CORPORATION. OR CON TIT- 
|R« ART RIRMTS OR PCRHISSIOR TO RANUFACTURC. USC. OR SCLL ART 
PATCHTCO IRVCRTIOM THAT MAT IR ART WAT DC RCLATCD TMCRCTO. 


REQUIREMENTS: 

I.6ENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327 

BSUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C. UN ITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D-PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

(OEACH INDIVIDUAL PART SHALL 8E SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 

Q'JRSidG trass it 

©LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURIN6 TRANSIT 

CD BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM 

E-UNITS SHALL MEEt’aLL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A.MECHANICAL REQUIREMENTS: 

(^DIMENSIONS PER OUTLINE. 

BLEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(0MARKING: PER NO 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, NASA DRAWING NUMBER AND REVISION LET¬ 
TER, AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN- 
IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART 
OR PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE 
NASA DRAWING NUMBER AND THE REVISION LETTER. 

C. ELECTRICAL REQUIREMENTS: 

(I)CAPACITANCE: PER TABLE_ 

0CAPACITANCE TOLERANCE: 11% AT ♦25°C AND 1000 1 100 CPS. 

3-DESIGN REQUIREMENTS: 

A.DC WORKING VOLTAGE: PER TABLE 
BOPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. 

C DISSIPATION FACTOR: 0.1% MAX AT ♦25°C AND 1000 1 100 CPS. 

D. INSULATION RESISTANCE: 

6)AT ♦25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. ^_ 

AT ♦65°C: 40,000 MEGOHMS MIN. BETWEEN TERMINALS. 

E. DIELECTRIC ABSORPTION: 0.1% MAX. 

F TEMPERATURE COEFFICIENT: -120 i 30 PPM/°C. - 

G.CAPACITANCE CHAN6E: ♦25°C TO -55°C: *1.5% MAX. - 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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MOTICK — WHIN SOVKRMMCMT DRAWINGS. SPtCIF 1C ATIORS OH OTHSR DATA 
ADC UUD FOR ANT PURPOSE OTMCR THAN IN tONNCCTION WITH A DCFINITCLT 
RCLATKD 60VIRNNINT PROCURSMCHT OFfRATION THC UNITED STATE* SOVIRN- 
MENT THERERT INCURS NO RESFONSIDILITT NO* ANT ODLIDATION WHATSOEVER: 
AND THE FACT THAT THC DOVERNMCNT NAT HAVE FORNULATCO. FURNISHCO. OR 
IN ANT WAT SUPPLICO THE SAIO DRAWINDS. SPtCIF ICATIOR* OR OTHER DATA IS 
NOT TO SC RCCARDCO ST INFLICATION OR OTHERWISE AS IN ANT NANNCS 
LICCNSIN6 THE HOLDER OS ANT OTHER FCRSON OR CORPORATION. OR CONVCT- 
INC ANT RICHTS OS PCRNISSION TO NANUFACTUSC. USE. OS SELL AWV 
PATENTED INVENTION THAT NAT IN ANT WAT SC RELATED THERETO. 


H. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM POLYSTYRENE 
DIELECTRIC FILM. THE CASE SHALL BE OF METAL AND HER¬ 
METICALLY SEALED. CONNECTIONS SHALL BE SUCH THAT THE 
PARTS SHALL BE ESSENTIALLY NON-INDUCTIVE, EXTENDED 
FOIL CONSTRUCTION. 

J. LEAD STRENGTH: LEADS SHALL WITHSTAND A * POUND AXIAL PULL 

FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING w 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE _ 

LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR -i 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. — 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL ij 

PERFORMANCE. *— 

K ENVIRONMENTAL* ' 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 

♦.2.5 OF ND 1002045 SHALL BE PER TEST CONDITION "A", 
rv^rpT +7n°n MAXIMUM 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 

WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-* MM OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, PER 

PARAGRAPH 4.2.7.1 OF ND 1002045, EXCEPT AT ♦65°C, SHALL 
BE i1%. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: THE MANUFACTURER SHALL BURN IN ALL CAPACITORS FOR 

250 HOURS AT ♦65°C, WITH RATED VOLTAGE APPLIED. CAPACITORS 
SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE FOR 1 
MINUTE MINIMUM 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC BREAKDOWN 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PER¬ 
CENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
/ ACCEPTABLE. I 

( (1) PARAMETRIC CHANGE LIMITS: - 

(a) CAPACITANCE: iO.3% OF INITIAL VALUE. - 

(b) DIELECTRIC BREAKDOWN: NO BREAKDOWN _ 

(c) INSULATION RESISTANCE: ±50* OF INITIAL 

f VALUE. 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE - 

FROM INITIAL VALUE. - 
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NOTICK — WHEN 60VEMNMENV DKAWINM. tFECIFICEYtONS. Ot OVMER DATA 
ARK USED TOR ART PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED DOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIRILITV NOR ANY ORLICATION WHATSOEVER. 
AMO THE PACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OAT* IS 
MOT TO RE REGARDEO RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEN¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AN* 
PATENTED INVENTION THAT HAY IN ANY WAV RE RELATEO THERETO. 


REQUIREMENTS: 

1. GENERAL: 

D A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 

MIL-D-70327 

BSUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

CUN ITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

_ DPACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 

MANNER AS TO INSURE THE FOLLOWING: 

CO EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

(3 LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

©BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
C PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 

MINIMUM. 

E-UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A.MECHANICAL REQUIREMENTS: 

^DIMENSIONS PER OUTLINE. 

^ BLEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(OMARKING: PER NO 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, NASA DRAWING NUMBER AND REVISION LET¬ 
TER, AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN- 
IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER’S TYPE OR PART NUMBER MAY APPEAR ON PART 
B OR PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE 

NASA DRAWING NUMBER AND THE REVISION LETTER. 
C.ELECTRICAL REQUIREMENTS: 
ft)CAPACITANCE: PER TABLE 

(^CAPACITANCE TOLERANCE: 11% AT ♦25°C AND 1000 1 100 CPS. 

3. DESIGN REQUIREMENTS: 

ADC WORKING VOLTAGE: PER TABLE 
— BOPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. 

C DISSIPATION FACTOR: 0.1% MAX AT ♦25°C AND 1000 1 100 CPS. 

0.INSULATION RESISTANCE: 

G)AT ♦25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. ,___ 

(2)AT ♦65°C: 40,000 MEGOHMS MIN. BETWEEN TERMINALS. 

E.DIELECTRIC ABSORPTION: 0.1% MAX. - 

F TEMPERATURE COEFFICIENT: -120 * 30 PPM/°C. - 

G.CAPACITANCE CHANGE: -f25°C TO -55 0 C: *1.5% MAX. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


APPLICATION 


4 


3 


2 



1010317 











NOTICK — WHIM 60VCRNNCNT DRAWINGS. SPCCIFICATIONS. OR OTMCR DATA 

ari uud for ant purpose other than in Connection with a definitely 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIDILITT NOR ANT ORLI6ATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE OR SELL AMT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM POLYSTYRENE 
DIELECTRIC FILM. THE CASE SHALL BE OF METAL AND HER¬ 
METICALLY SEALED. CONNECTIONS SHALL BE SUCH THAT THE 
PARTS SHALL BE ESSENTIALLY NON-INDUCTIVE, EXTENDED 
FOIL CONSTRUCTION. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL r 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

ENVIRONMENTAL: ^ 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 

4.2.5 OF NO 1002045 SHALL BE PER TEST CONDITION "A", 
rxrrPT * 7 n»r maximum 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 

WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-* MM OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, PER 

PARAGRAPH 4.2.7.1 OF ND 1002045, EXCEPT AT ♦65°C, SHALL 
BE 11*. 
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4- SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: THE MANUFACTURER SHALL BURN IN ALL CAPACITORS FOR 

250 HOURS AT ♦65°C, WITH RATED VOLTAGE APPLIED. CAPACITORS 
SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE FOR 1 
MINUTE MINIMUM. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC BREAKDOWN 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PER¬ 
CENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 

/ (D PARAMETRIC CHANGE LIMITS: - 

(a) CAPACITANCE: *0.3% OF INITIAL VALUE. - 

(b) DIELECTRIC BREAKDOWN: NO BREAKDOWN _ 

___ (c) INSULATION RESISTANCE: t5Q% OF INITIAL 

VALUE. - 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE - 

FROM INITIAL VALUE. - 
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MOTICC — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIRILITT NOR ANT OGLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO FURNISHED OR 
IH ANT WAT SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEN¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTEO INVENTION THAT MAT IN ANV WAV RE RELATED THERETO. 


REQUIREMENTS: 

I. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

CUN ITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
D-PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

COeach individual part shall be separated from all 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

® LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

©BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E-UN ITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. ' 


2. INSPECTION AND ACCEPTANCE: 

A.MECHANICAL REQUIREMENTS: 

(l)D I MENS IONS PER OUTLINE. 

BLEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(l)MARKING: PER NO 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER’S 
NAME OR SYMBOL, NASA DRAWING NUMBER AND REVISION LET¬ 
TER, AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN- 
IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER’S TYPE OR PART NUMBER MAY APPEAR ON PART 
OR PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE 
NASA DRAWING NUMBER AND THE REVISION LETTER. 

C.ELECTRICAL REQUIREMENTS: 

0)CAPACITANCE: PER TABLE 

©CAPACITANCE TOLERANCE: ±1% AT ♦25°C AND 1000 ± 100 CPS. 


3 DESIGM REQUIREMENTS: 

ADC WORKING VOLTAGE: PER TABLE 
BOPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. 

C DISSIPATION FACTOR: 0.1% MAX AT ♦25°C AND 1000 1 100 CPS. 
D-INSULATION RESISTANCE: 

(1) AT ♦25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. 

(2) AT ♦65°C: 40,000 MEGOHMS MIN. BETWEEN TERMINALS. 

E.DIELECTRIC ABSORPTION: 0.1% MAX. 

F TEMPERATURE COEFFICIENT: -120 i 30 PPM/°C. 

6 CAPACITANCE CHANGE: ♦25°C TO -55°C: *1.5% MAX. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN 60VCRNHENT 0MAWIN6S. tPf CIEICATION* OR OTHER DATA 
ARE USED TOR ANY PURPOSE OTHER THAN IN tONNECTION WITH A DEPINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES COVERN- 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY ORLI6ATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT NAY HAVE FORMULATED. FURNISHED OR 
IH ANY WAY SUPPLIED THE SolO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RE6ARDC0 RV IMPLICATION ON OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLOER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATEO THERETO. 


H. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM POLYSTYRENE 
DIELECTRIC FILM. THE CASE SHALL BE OF METAL AND HER¬ 
METICALLY SEALED. CONNECTIONS SHALL BE SUCH THAT THE 
PARTS SHALL BE ESSENTIALLY NON-INDUCTIVE, EXTENDED 
FOIL CONSTRUCTION. 

J. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4- POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180® TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 
THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

K ENVIRONMENTAL: ^ 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 
4.2.5 OF ND 100204-5 SHALL 8E PER TEST CONDITION "A", 


Tfll 


DASH 

NO. 

CAPACITANCE 

VALUE 

- 

-1 

0.31UF 


-2 

0.68UF 


-3 

.136UF 


-4 

.130UF 


-5 

.2UF 


-b 

. IbUF 


-7 

.15 



EXCEPT ♦70°C MAXIMUM. 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 

WHEN TESTED PER METHGD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-4 HM OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, PER 

PARAGRAPH 4.2.7.1 OF ND 1002045, EXCEPT AT ♦65°C, SHALL 
BE ±1%. 


4- SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: THE MANUFACTURER SHALL BURN IN ALL CAPACITORS FOR 

250 HOURS AT ♦65°C, WITH RATED VOLTAGE APPLIED. CAPACITORS 
SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE FOR 1 
MINUTE MINIMUM. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 


B 


c. 


A 


(1) CAPACITANCE 

(2) DIELECTRIC BREAKDOWN 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PER¬ 
CENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 


ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ±0.3% OF 

(b) DIELECTRIC BREAKDOWN: 

(c) INSULATION RESISTANCE: 

VALUE. 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE 

FROM INITIAL VALUE. 


INITIAL VALUE. 

NO BREAKDOWN 
±50% OF INITIAL 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OB 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO BE REGARDEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OB PERMISSION TO MANUFACTURE. USE. OB SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 

I. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327 


aSUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

CUN ITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

Cl)EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

0 LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

®BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E-UN ITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 


2- INSPECTION AND ACCEPTANCE: 

A.MECHANICAL REQUIREMENTS: 

(^DIMENSIONS PER OUTLINE. 

&LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

CDMARKING: PER NO 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, NASA DRAWING NUMBER AND REVISION LET¬ 
TER, AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN- 
IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART 
OR PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE 
NASA DRAWING NUMBER AND THE REVISION LETTER. 

CELECTRICAL REQUIREMENTS: 

ft)CAPACITANCE: PER TABLE 

0CAPACITANCE TOLERANCE: +1% AT *25°C AND 1000 i 100 CPS. 

(3) DIELECTRIC WITHSTANDING VOLTAGE: UNITS SHALL WITHSTAND 2 TIMES THE RATED DC WORKING VOLTAGE 

APPLIED IN SERIES WITH 1000 01MS TO THE CAPACITOR TERMINALS FOR 1 MIN. WITHOUT DIELECTRIC BREAKDOWN. 

3. DESIGN REQUIREMENTS: 

A. DC WORKING VOLTAGE: PER TABLE 

B. OPERATING TEMPERATURE RANGE: -55°C TO +65°C 

: VMmmsW E x : flT +25 ° c ^ 10001100 cps - 

(l)AT ♦25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. _______ 

(?) AT ♦65°C: 40,000 MEGOHMS MIN. BETWEEN TERMINALS. I 

E.DIELECTRIC ABSORPTION: 0.1% MAX. - 

F TEMPERATURE COEFFICIENT: -120 * 30 PPM/°C. - 

G.CAPACITANCE CHANGE: ♦25®C TO -55°C: *1.5% MAX._ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN COVCRNMCNT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT OGLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHEO OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTEO INVENTION THAT MAY IN ANY WAY BE RELATEO THERETO. 


CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM POLYSTYRENE 
DIELECTRIC FILM. THE CASE SHALL BE OF METAL AND HER¬ 
METICALLY SEALED. CONNECTIONS SHALL BE SUCH THAT THE 
PARTS SHALL BE ESSENTIALLY NON-INDUCTIVE, EXTENDED 
FOIL CONSTRUCTION. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A * POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING D 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

ENVIRONMENTAL: x I 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH L 

4.2.5 OF ND 1002045 SHALL BE PER TEST CONDITION "A", 
ryrrPT +7nop mayimiu 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 

WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-* MM OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, PER 

PARAGRAPH 4.2.7.1 OF ND 1002045, EXCEPT AT ♦65°C, SHALL 
BE 11%. 


CAPACITANCE 

VALUE 


■136UF 
.130UF 
■ 2UF 
- 16 UF 
.15 


4- SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: THE MANUFACTURER SHALL BURN IN ALL CAPACITORS FOR 

168 HOURS AT ♦65°C, WITH 1.5 TIMES RATED VOLTAGE APPLIED. CAPACITORS 

SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE FOR 1 
MINUTE MINIMUM. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC BREAKDOWN 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PER¬ 
CENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTERISTIC 
FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE — 

(1) PARAMETRIC CHANGE LIMITS: - 

(a) CAPACITANCE: 10.3% OF INITIAL VALUE. _ 

(b) DIELECTRIC BREAKDOWN: NO BREAKDOWN _ 

(c) INSULATION RESISTANCE: 150% OF INITIAL 

VALUE. - 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE - 

FROM INITIAL VALUE. _ 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UMTEO STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITW STANDARDS PRESCRIBED BY 
MIL-D-70327 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

(OEACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

(3 LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

(§)BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E-UN ITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A.MECHANICAL REQUIREMENTS: 

(^DIMENSIONS PER OUTLINE. 

BLEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

CDMARKING: PER NO 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
NAME OR SYM80L, NASA DRAWING NUMBER AND REVISION LET¬ 
TER, AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN- 
IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART 
OR PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE 
NASA DRAWING NUMBER AND THE REVISION LETTER. 

C.ELECTRICAL REQUIREMENTS: 
ft)CAPACITANCE: PER TABLE 

(^CAPACITANCE TOLERANCE: 11% AT +25°C AND 1000 1 100 CPS. 

(3) DIELECTRIC WITHSTANDING VOLTAGE: UNITS SHALL WITHSTAND 2 TIMES THE RATED DC WORKING VOLTAGE 

APPLIED IN SERIES WITH 1000 ONE TO THE CAPACITOR TERMINALS FOR 1 MIN. WITHOUT DIELECTRIC BREAKDOWN 

3. DESIGN REQUIREMENTS: 

A. DC WORKING VOLTAGE: PER TABLE 

B. OPERATING TEMPERATURE RANGE: -55°C TO +65°C 

foiOTiraistM:" *■’ ,0 “ 1 «• 

6)AT ♦25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. _ 

(2)AT ♦65°C: 40,000 MEGOHMS MIN. BETWEEN TERMINALS. | 

E DIELECTRIC ABSORPTION: 0.1% MAX. - 

F TEMPERATURE COEFFICIENT: -120 t 30 PPM/°C. - 

G.CAPACITANCE CHANGE: *25°C TO -55°C: *1.5% MAX._ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHIN GOVERNMENT DRAWINGS. SPECIFICATIONS ON OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATEO THERETO. 


CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM POLYSTYRENE 
DIELECTRIC FILM. THE CASE SHALL BE OF METAL AND HER¬ 
METICALLY SEALED. CONNECTIONS SHALL BE SUCH THAT THE 
PARTS SHALL BE ESSENTIALLY NON-INDUCTIVE, EXTENDED 
FOIL CONSTRUCTION. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 4- POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL - 
PERFORMANCE. 

ENVIRONMENTAL: I 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH _ 

4.2.5 OF NO 1002045 SHALL BE PER TEST CONDITION "A", 

ryprpT *7nop MAXIMUM 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 

WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-* MM OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, PER 

PARAGRAPH 4.2.7.1 OF NO 1002045, EXCEPT AT ♦65°C, SHALL 

BE M*. 


CAPACITANCE 

VALUE 


0.68UF 

■136UF 

-130UF 

■ 2UF 

-16UF 

.15 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: THE MANUFACTURER SHALL BURN IN ALL CAPACITORS FOR 

168 HOURS AT ♦65°C, WITH 1.5 TIMES RATED VOLTAGE APPLIED. CAPACITORS 
SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE FOR 1 
MINUTE MINIMUM 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC BREAKDOWN 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PER¬ 
CENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. 


UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 

ACCEPTABLE. - 

(1) PARAMETRIC CHANGE LIMITS: - 

(a) CAPACITANCE: ±0.3% OF INITIAL VALUE. - 

(b) DIELECTRIC BREAKDOWN: NO BREAKDOWN _ 

(c) INSULATION RESISTANCE: MEET INITIAL LIMIT _ 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE - 

FROM INITIAL VALUE. - 
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NOTICE — WHIN GOVERNMENT DRAWINGS. SPECIFICATION* OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 

(.GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327 


BSUPPUER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UN ITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

DPACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

(l)EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

(3 LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

®BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E. UN ITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT 
AS SPECIFIED HEREIN. 


2. INSPECTION AND ACCEPTANCE: 

A.MECHANICAL REQUIREMENTS: 

- ©DIMENSIONS PER OUTLINE. 

BLEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(I)MARKING: PER NO 1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, NASA DRAWING NUMBER AND REVISION LET¬ 
TER, AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN- 
IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART 
OR PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE 
NASA DRAWING NUMBER AND THE REVISION LETTER. 

C.ELECTRICAL REQUIREMENTS: 

©CAPACITANCE: PER TABLE 

0CAPACITANCE TOLERANCE: ±1% AT *25°C AND 1000 ±100 CPS. 

(3) DIELECTRIC WITHSTANDING VOLTAGE: UNITS SHALL WITHSTAND 2 TIMES THE RATED DC WORKING VOLTAGE 

APPLIED IN SERIES WITH 1000 OWS TO THE CAPACITOR TERMINALS FOR 1 MIN. WITHOUT DIELECTRIC BREAKDOWN. 

3. DESIGN REQUIRBtNTS: 

A. DC WORKING VOLTAGE: PER TABLE 

B. OPERATING TEMPERATURE RANGE: -55°C TO +G5°C 

?S§ I PAT J QN.FACTOR1 MAX AT +25*C AND 1000 i 100 CPS. 


6)AT *25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL 
(?) AT ♦65°C: 40,000 MEGOHMS MIN. BETWEEN TERMINALS. 
E DIELECTRIC ABSORPTION: 0.1% MAX. 

F TEMPERATURE COEFFICIENT: -120 ± 30 PP^C. 

G.CAPACITANCE CHANGE: ♦25°C TO -55°C: *1.5% MAX. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. : ,\ 
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NOTICK - WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN !N CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT NAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION ON OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER ON ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


AICOIOI 


CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM POLYSTYRENE 
DIELECTRIC FILM. THE CASE SHALL BE OF METAL AND HER¬ 
METICALLY SEALED. CONNECTIONS SHALL BE SUCH THAT THE 
PARTS SHALL BE ESSENTIALLY NON-INDUCTIVE, EXTENDED 
FOIL CONSTRUCTION. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

ENVIRONMENTAL: x 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 

4.2.5 OF ND 1002045 SHALL BE PER TEST CONDITION "A", 

EXCEPT ♦70°C MAXIMUM. 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 

WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-* MM OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, PER 

PARAGRAPH 4.2.7.1 OF ND 1002045, EXCEPT AT ♦65°C, SHALL 

BE il %. 


TABLE I 


CAPACITANCE L CASE DIMENSIONS MAX 


H nsiMai 

■Bali 


WORKING VOLTAGE 
Vk *>5°C 


rev isions 

on cmfTiow 

REPLACES REV A WITH CHANGES ANO 
UPGRADED TO CLASS A RELEASE 

PER TDRR 02 t S.P' _ 

REVISED PER TDRR 0B772 _ 

REVISED PER TDRR loll O 
REVISED PER TDRR 11333 
REVISED PER TDRR 16801 
REVISED PER TDRR 20349 
REVISED PER-JDRR 22442 
REVISED PER TDRR 23275 


uJjC 

jisOtf^sUpSTJ 


-1 

0.31UF 

.937 

-2 

0.68UF 

1.188 

-3 

.136UF 


-4 

.130UF 

I .828 
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4- SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: THE MANUFACTURER SHALL BURN IN ALL CAPACITORS FOR 

- 168 HOURS AT ♦65°C, Wl TH 1.5 TIMES RATED VOLTAGE APPLIED. CAPACITORS 
SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE FOR 1 
MINUTE MINIMUM. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC BREAKDOWN 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PER¬ 
CENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. 


UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. |—— 

(D PARAMETRIC CHANGE LIMITS: - 

(a) CAPACITANCE: 10.3% OF INITIAL VALUE. _ 

(b) DIELECTRIC BREAKDOWN: NO BREAKDOWN 

(c) INSULATION RES I STANCE: MEET INITIAL LIMIT 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE - 

FROM INITIAL VALUE. _ 
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NOTICE — WHEN SOVCRNNINT DRAWIN6S. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITN A DEFINITELY 
RELATEO SOTERNMENT PROCURENENT OPERATION. THE UNITED STATES COVERN- 
NENT THEREDT INCURS NO RESPONSIBILITY NOR ANT ODLI6ATION WHATSOEVER: 
AND THE FACT THAT THE OOVERNNENT NAY HAVE FORNULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER OATA IS 
NOT TO RE RESARDED BY INPLICATION OR OTHERWISE AS IN ANT NANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERNISSION TO HANUFACTURE. USE. OR SELL ART 
PATENTED INVENTION THAT NAT IN ANY WAT SE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70J27. 

I. THE CAPACITORS DELINEATED BY THIS DRAWING SHALL CONFORM TO THE GENERAL 
REQUIREMENTS OF MIL-C-19978 WITH THE FOLLOWING PARTICULAR REQUIREMENTS, 
EXCEPTIONS, AND ADDITIONS. 

C. VENDORS SHALL CONFORM TO THE QUALITY ASSURANCE REQUIREMENTS CONTAINED IN 
ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002045. 

E. MARKING: UNITS SHALL BE NARKED IN ACCORDANCEWITH NIL-*TD-1JOWITH<THE 

-MANUFACTURER ISiNANE AND/OR SYMBOL, CAPACITANCE VALUE AND TOLERANCE, OC 
WORKING VOLTAGE, DATE AND 10T CODE. r 

2. ACCEPTANCE AND INSPECTION REQUIREMENT: 

A. LEAD MATERIAL: WELDABLE FLEXIBLE SOLID NICKEL (GRADE A) LEADS PER ND 
PS 1015400. MATERIAL CERTIFICATION REQUIRED WITH EACH SHIPMENT. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A 4 POUND AXIAL PULL. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST 
TWICE- WITH THE LEAD IN THE VERTICAL AXIAL POSITION AND SUPPORTING A 2 

pound Load, bend the capacitor body smoothly in a plane yo* to one side, 

THEN 180* BACK TO THE OPPOSITE EXTREME, AND THEN 90* BACK TO THE START IN6 
POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PER¬ 
FORMANCE. 

B. ELECTRICAL CHARACTERISTICS: IN ACCORDANCE WITH CHARACTERISTIC P, SPECIFICALLY 

AMBIENT TEMPERATURE RANGE: *SS*C TO +WC. 

' | , 

INSULATION RESISTANCE: 

TERMINAL TO CASE; 50,000 MEGOHMS MINIMUM. 

TERMINAL TO TERMINAL (AT 25*0; 100,000 MEGOHMS OR 100,000 MEGOHM - 
MICROFARADS MINIMUM WHICHEVER IS GREATER. 

TERMINAL TO TERMINAL (AT 65*0; 40,000 MEGOHMS OR 40,000 MEGOHM - 
MICROFARADS MINIMUM WHICHEVER IS GREATER. 

CAPACITANCE CHANGE FROM 25*C; t.5X MAX AT -55*C. , 

CAPACITANCE • TEMPERATURE COEFFICIENT; -120 X 30 PPM/*C. 

, DIELECTRIC ABSORPTION; 0.1* MAX. 

: DISSIPATION FACTOR; 0.1* MAX. 

Q AT 1 MEGACYCLE; 4000 MIN. 

DC WORKING VOLTAGE; 30 V AT t5*C WITH NO-DERATING. 

CAPACITANCE AND JOLERANCi; 0.31 UF t. IX. 

3. DESIGN REQUIREMENTS: 

A. TEMPERATURE CYCLIN6; AS SPECIFIED tlR HIV*-T497B EXCEPT AT TEST CONDITION D. 

B. CONSTRUCTION: POLYSTYRENE DIELECTRIC FILM OF THE EXTENDED FOIL TYPE EN¬ 
CLOSED IN A METAL CASE AND HERMETICALLY SEALED. 


4. SPEC 
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_ REVISIONS 

DcacRirriON OI 7T1 


DATS I APTROVAL 


A I REVISED PER TDRR OZ4&> 


REQUIREMENTS: 
1. GENERAL: 


A. .INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 

B. CONNECTORS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF 
MU.-C-21617 IN ADDITION TO THE REQUIREMENTS SPECIFIED BELOW. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED ON ND 1002052, UNLESS MODIFIED OR AMMENDED BY THE DESIGN 
REQUIREMENTS SECTION (3) OF THIS DRAWING. 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

(1) DIMENSIONAL AND MECHANICAL PARAMETERS: ALL DIMENSIONS SHALL CONFORM 
TO APPLICABLE DRAWINGS. 

(2) 100* INSPECTION: INSPECT OPTICALLY FOR EVIDENCE OF CRACKS, BURRS, 

VOIDS. FLAWS OR ANY FOREIGN MATTER DETRIMENTAL TO THE FUNCTION OF THE 
CONNECTOR. CONTACT MATING SURFACES SHALL BE FREE FROM CRACKS, BURRS, 

BENDS'AND FOREIGN PARTICLES. 

(3) LEAD MATERIAL: 

(a) THE WIRE LEADS ON THE REAR OF THE RECEPTACLE SHALL CONFORM TO THE 
REQUIREMENTS OF ND 1015401. A CERTIFICATE OF COMPLIANCE SHALL BE 
SUBMITTED WITH EACH SHIPMENT. 

(b) THE LEAD MATERIAL FOR THE PLUG SHALL BE 128 TEFLON LEADS PER 
MIL-W-16678, TYPE ET, COLOR CODED. 

(4) MARKING: MARK EACH UNIT PER MlL-STD-130 WITH MANUFACTURERS SYMBOL, 

DATE OR LOT CODE, THE NASA DRAWING NUMBER ANO REVISION LETTER. UNITS 
SHALL BE INDIVIDUALLY PACKED IN SEALED POLYETHYLENE FOR SHIPMENT IN 
ACCORDANCE WITH MIL-E-17555, LEVEL B AND CONTAINERS MARKED WITH THE 
MANUFACTURERS NAME, NASA DRAWING NUMBER AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS 

(1) INSULATION RESISTANCE: 1,000 MEGOHMS MINIMUM AT 500 VOLTS DC PER 
METHOD 302 OF MIL-ST0-202. 

(2) DIELECTRIC STRENGTH, SEA LEVEL: 900 VOLTS RMS, PER METHOD 301 OF MIL-STD-202. 
DESIGN REQUIREMENTS: 

A. ELECTRICAL 

(1) CURRENT RATING: THE CONTACTS SHALL BE RATED AT 3.0 AMPS MAX. 

(2) WORKING VOLTAGE: 250 VOLTS D.C. 

(3) PUSHOVER VOLTAGE: RATED AT 1200 V.A.C. R.N.S. 

(4) DIELECTRIC WITHSTANDING VOLTAGE: PER METHOD 301 OF MIL-STD-202 (100.000 FT: 

(5) CONTACT RESISTANCE: WHEN MATED IN PAIRS THE CONTACT RESISTANCE AT 100MADC 
SHALL NOT EXCEED .01 OHMS MAX, PER MIL-STD-202 METHOD 307. 


PLUG MALE CONTACTS 

RECEPTACLE FEMALE CONTACTS 


A _—_ A 

500 VOLTS RMS) SHEET 1 ) SHEET 2 1 SHEET 3 | 

REVISION STATUS OF SHElTS 
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_ REVISIONS 

pgBcmmoN Of 7?1 


DATS I affhoval 


A I REVISED PER TORR nz4&> 

B I REVISED PER TERR 12800 BfrlM Im^ 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET ORAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 

,i. CONNECTORS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF GROUP A AND B TESTS OF MIL-C-8384 
IN ADDITION TO THE REQUIREMENTS SPECIFIED BELOW. . 

1 C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 

SPECIFIED ON ND 1002052. UNLESS MODIFIED OR AMMENDED BY THE DESIGN 

REQUIREMENTS SECTION (3) OF THIS DRAWING. 

0. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS-SPECIFIED IN 

ND 1015404. CLASS 2. 

.2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

(1) DIMENSIONAL AND MECHANICAL PARAMETERS: ALL DIMENSIONS SHALL CONFORM 
TO APPLICABLE DRAWINGS. 

(2) 1001 INSPECTION: INSPECT OPTICALLY FOR EVIDENCE OF CRACKS, BURRS, 

VOIDS, FLAWS OR ANY FOREIGN MATTER DETRIMENTAL TO THE FUNCTION OF THE 
CONNECTOR. CONTACT MATING SURFACES SHALL BE FREE FROM CRACKS, BURRS, 

BENDS AND FOREIGN PARTICLES. 

(3) LEAD MATERIAL: 

(a) THE WIRE LEADS ON THE REAR OF THE RECEPTACLE SHALL CONFORM TO THE 

REQUIREMENTS OF ND 1015401. A CERTIFICATE OF COMPLIANCE SHALL BE 
SUBMITTED WITH EACH SHIPMENT. 

(b) THE LEAD MATERIAL FOR THE PLUG SHALL BE I2B TEFLON LEADS PER 
MIL-W-16878, TYPE ET, COLOR CODED. 

(4) NARKING: MARK EACH UNIT PER MIL-STD-130 WITH MANUFACTURERS SYMBOL, 

DATE OR LOT CODE, THE NASA DRAWING NUMBER AND REVISION LETTER. UNITS 
SHALL BE INDIVIDUALLY PACKED IN SEALED POLYETHYLENE FOR SHIPMENT IN 

ACCORDANCE WITH MIL-E-17555, LEVEL C AND CONTAINERS MARKED WITH THE 
MANUFACTURERS NAME, NASA DRAWING NUMBER AND REVISION LETTER. 

I. ELECTRICAL REQUIREMENTS ("h I 

(1) INSULATION RESISTANCE: 1,000 MEGOHMS MINIMUM AT 500 VOLTS DC PER - 

METHOD 302 OF MlL-STD-202. ~ 2 I Rl 

(2) DIELECTRIC STRENGTH, SEA LEVEL: 900 VOLTS RMS, PER METHOD 301 OF NIL-STD-202. 

3. DESIGN REQUIREMENTS: 

A. ELECTRICAL 

(1) CURRENT RATING: THE CONTACTS SHALL BE RATED AT 3.0 AMPS MAX. 

(2) WORKING VOLTAGE: 250 VOLTS D.C. 

(3) HLASHOVCB VOLTAGE: RATED AT 900 VOLTS A.C. R.M.S. TEST VOLTAGE 

(4) DIELECTRIC WITHSTANDING VOLTAGE: PER METHOD 301 OF MIL-STD-202 (100,000 FT: 250 VOLTS A.#.) 

(5) CONTACT RESISTANCE; WHEN MATED IN PAIRS THE CONTACT RESISTANCE AT 100MADC 
SHALL NOT EXCEEO .01 OHMS MAX, PER MIL-STD-202 METHOD 307. 
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(3) 


DESIGN REQUIREMENTS: (CONTINUED) 

I. MECHANICAL 

,(1) OPERATING TEMPERATURE RANGE: -62*C TO ♦ISO'C 

INSULATING MATERIAL: OIALLYL PHTHALATE, GLASS FILLED PER MIL-M- 19833 TYPE.GDI-30 
INSERTION AND WITHDRAWAL: (WITH MATING CONNECTOR) INDIVIDUAL CONTACTS SHALL 
HAVE A MAXIMUM ENGAGEMENT FORCE OF A OUNCES AND A MINIMUM WITHDRAWAL FORCE OF 
5 OUNCES. ASSEMBLIES SHALL NOT EXCEED A MATING FORCE EQUAL TO THE PRODUCT 
" OF THE NUMBER OF CONTACTS X 7.5 OUNCES OR A WITHDRAWAL FORCE EQUAL TO THE 

PRODUCT OF THE NUMBER OF CONTACTS XI OUNCE INITIALLY -0.5 OUNCES AFTER .CONTACT LIFE . 

(A) MATED CONNECTORS SHALL MEET THE VIBRATION REQUIREMENTS SPECIFIED IN ND 1002052 
WITH THE ADDITIONAL REQUIREMENT THAT ANY DISCONTINUITY SHALL NOT EXCEED 

-.05 MICROSECONDS MAX. 

...... ... 

SPECIAL REQUIREMENTS: 

A CONTACT SEPARATION: (100* INSPECTION) ALL PIN CONTACTS SHALL BE TESTEO WITH A STEEL 
.TEST SLEEVE. HAVING AN INSIDE DIAMETER OF .0235 t'oQQ? FINISH OF 16 MICRO-INCHES 
MAX THE TOTAL WEIGHT OF THE TEST SLEEVE SHALL BE .5 OUNCES !’.o .WHEN THE ASSEMBLY 
tTINVERTED THE PIN CONTACT SHALL RETAIN THE .5 OUNCE WEIGHT. THIS TEST SHALL BE 
PERFORMED ON THE°CONTACTS PRI0R TO ASSEMBLY WITH THE CONNECTOR BODY. 

I # the FOLLOWING REQUIREMENTS SHALL BE SUBJECTED.TO LOT SAMPLE TESTS PRIOR TO 

SHIPMENT. AS NOTED. 

(t) TENSILE STRENGTH: 

THE CRIMPEO ASSEMBLIES FROM EACH TOOL SHALL BE SAMPLED PER MIL-STD-105 
INSPECTION LEVEL II. AQL .65 . THE ASSEMBLIES SHALL BE TESTED ON A HUNTER SCALE 
FOR TENSILE STRENGIH AND THE READINGS SHALL 8E RECORDED. ALL AVERAGES AND 
RANGES SHALL BE WITHIN THE CONTROL LIMITS STATED BELOW OR THE LOT SHALL BE 
REJECTED ASSEMBLIES .SHALL EE PACKAGED AND iIDENTIFIED WITH THE-LOT NUMBER, 

WHIiCH .SHALL ACCOMPANY THE UNITS TO FINAL INSPECTION. -AND IE INCLUDED WITHcTHE CONNECTOR 
SHIPMENT. . THIS APPLIESTOJ BOTH PINS AND SOCKETS. 

THERE SHALL BE TWO DATA SHEETS FOR THE CRIMPING OF THE PINS, ONE FOR THE PIN 
AND ONE DATA SHEET FOR THE WIRE END. 



PIN 

SOCKET 

WIRE 

SIZE 

CONTACT 

iHO 

WIRE 

END 

Ul RE 

END 

128 

3.0 lbs. 

5.0 lbs. 

5.0 lbs. 


(2) SOCKET STRENGTH: SIDE LOAD (IN CONNECTOR): 18 OUNCES MINIMUM SHALL BE APPLIED AT THE PIN 
ENGAGING END OF THE SOCKET. INTERMATABILITY AND PERFORMANCE SHALL NOT BE IMPAIRED. 

C CLEANING: (100* INSPECTION) EACH CONNECTOR SHALL BE MATED THREE TIMES AND THEN 
ULTRASONICALLY CLEANED FOR 1/2 MINUTE BEFORE PACKAGING AND SHIPPING. 
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~Z~~ REVISED PER TDRR 17737 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. CONNECTORS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF GROUP A AND B TESTS OF MIL-C-8384 
IN ADDITION TO THE REQUIREMENTS SPECIFIED BELOW. 

' C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 

SPECIFIED ON ND 1002052, UNLESS MODIFIED OR AMMENDED BY THE DESIGN 
REQUIREMENTS SECTION (3) OF THIS DRAWING. 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

(1) DIMENSIONAL AND MECHANICAL PARAMETERS: ALL DIMENSIONS SHALL CONFORM 
TO APPLICABLE DRAWINGS. 

(2) 100* INSPECTION: INSPECT OPTICALLY FOR EVIDENCE OF CRACKS, BURRS, 

VOIDS, FLAWS OR ANY FOREIGN MATTER DETRIMENTAL TO THE FUNCTION OF THE 

CONNECTOR. CONTACT MATING SURFACES SHALL BE FREE FROM CRACKS, BURRS, 

BENDS AND FOREIGN PARTICLES. 

(3) LEAD MATERIAL: 

(a) THE WIRE LEADS ON THE REAR OF THE RECEPTACLE SHALL CONFORM TO THE 
REQUIREMENTS OF ND 1015401. A CERTIFICATE OF COMPLIANCE SHALL BE 
SUBMITTED WITH EACH SHIPMENT. 

(b) THE LEAD MATERIAL FOR THE PLUG SHALL BE 128 TEFLON LEADS PER 

MIL-W-18878, TYPE ET, COLOR CODED. _ 

PACKAGING AND PACKING: UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE MARKED WITH NASA DRAWING NUMBER, 

REVISION LETTER, DASH NUMBER, MANUFACTURER'S NAME OR SYMBOL, LOT OR SERIAL NUMBER AND THE MANUFACTURING DATE OR 
CODE, UNITS SHALL BE INDIVIDUALLY PACKAGED PER ND 1002215, CLASS 1, CODE 3. 

MARKING: THE MANUFACTURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH NUMBER, REVISION LETTER SHALL BE MARKED ON 
THE UNIT PER ND 1002019. ‘ ‘ 

B. ELECTRICAL REQUIREMENTS I PLUG MALE CONTACTS 

(1) INSULATION RESISTANCE: 1,000 MEGOHMS MINIMUM AT 500 VOLTS DC PER - 

METHOD 302 OF MIL-ST0-202. [ -2 j RECEPTACLE j FEM ALE CONTACTS 

(2) DIELECTRIC STRENGTH, SEA LEVEL: 900 VOLTS RMS, PER METHOD 301 OF MIL-STD-202. 

3. DESIGN REQUIREMENTS: 

A. ELECTRICAL 

(1) CURRENT RATING: THE CONTACTS SHALL BE RATED AT 3.0 AMPS MAX. 

(2) WORKING VOLTAGE: 250 VOLTS D.C. 

(3) FLASHOVER VOLTAGE: RATED AT 900 VOLTS A.C. R.M.S. TEST VOLTAGE 

(4) DIELECTRIC WITHSTANDING VOLTAGE: PER METHOD 301 OF MIL-STD-202 (100,000 FT: 250 VOLTS A.f. RMS) 

(5) CONTACT RESISTANCE; WHEN MATED IN PAIRS THE CONTACT RESISTANCE AT 100MADC 

SHALL NOT EXCEED .01 OHMS MAX, PER MIL-STD-202 METHOD 307. 
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DESIGN REQUIREMENTS: (CONTINUED) 


REVISIONS 

| DESCRIPTION Of 7 $ 

REVISED PER TDRR 12800 
REVISED PER TDRR 17737 


PATE I APPROVAL 


B. MECHANICAL 

(1) OPERATING TEMPERATURE RANGE: -G2*C TO *150*0 

(2) INSULATING MATERIAL: DIALLYL PHTHALATE, GLASS FILLED PER MIL-M-1* TYPE SDG. 

(3) INSERTION AND WITHDRAWAL: (WITH HATING CONNECTOR) INDIVIDUAL CONTACTS SHALL 
HAVE A MAXIMUM ENGAGEMENT FORCE OF 6 OUNCES AND A MINIMUM WITHDRAWAL FORCE OF 

5 OUNCES. ASSEMBLIES SHALL NOT EXCEED A MATING FORCE EQUAL TO THE PRODUCT 
nc rue NUMBER OF CONTACTS X 7 5 OUNCES OR HAVE LESS THAN A MINIMUM WITHDRAWAL FORCE EQUAL TO THE 

pUuctT™ounce initially - 0.5 ounces after intact life 

(4) MATED CONNECTORS SHALL MEET THE VIBRATION REQUIREMENTS SPECIFIED IN ND 1002052 
WITH THE ADDITIONAL REQUIREMENT THAT ANY DISCONTINUITY SHALL NOT EXCEED 

..1 MICROSECONDS .MAX. 

SPECIAL REQUIREMENTS: 

A. CONTACT SEPARATION: (100* INSPECTION) ALL PIN CONTACTS SHALL BE TESTED WITH A STEEL 

TEST SLEEVE HAVING AN INSIDE DIAMETER OF -.0230 1* «000 * MD F N i S i 0F 16 MICR0 ' ,NCHES 
MAX. THE TOTAL WEIGHT OF THE TEST SLEEVE SHALL BE .5 OUNCES -‘o • WHEN THE ASSEMBLY 
IS INVERTED THE PIN CONTACT SHALL RETAIN THE .5 OUNCE WEIGHT. THIS TEST SHALL BE 
PERFORMED*SEQUENTIALLY ON EACH CONTACT AFTER ^rftE.MBLY WITH mR^TO°°^* 

B. THE FOLLOWING REQUIREMENTS SHALL BE SUBJECTED TO LOT SAMPLE TESTS PRIOR TO 

SHIPMENT, AS NOTED. 

(1) TENSILE STRENGTH: 

THE CRIMPED ASSEMBLIES FROM EACH TOOL SHALL BE SAMPLED PER MtL-STD-414 
INSPECTION LEVEL IV AQL A . THE ASSEMBLIES SHALL BE TESTED 
FOR TENSILE STRENGTH AND THE READINGS SHALL BE RECORDED. ALL AVERAGES AND 
RANGES SHALL BE WITHIN THE CONTROL LIMITS STATED BELOW OR THE LOT SHALL BE 
REJECTED. ASSEMBLIES SHALL BE PACKAGED AND-IDENTIFIED WITH THE LOT NUMBER, 

WHICH SHALL ACCOMPANY THE UNITS TO FINAL INSPECTION, AND BE INCLUDED WITH-THE CONNECTOR 
^SHIPMENT. . THIS APPLIES TO) BOTH PINS AND SOCKETS. 

THERE SHALL BE TWO DATA SHEETS FOR THE CRIMPING OF THE PINS, ONE FOR THE PIN 
AND ONE DATA SHEET FOR THE WIRE END. 
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CONTACT WIRE 

END END 


3.0 lbs. 


5.0 tbs. 


SOCKET 

WIRE 

END 

5.0 lbs. 


(2) SOCKET STRENGTH: SIDE LOAD (IN CONNECTOR): 18 OUNCES MINIMUM SHALL BE APPLIED AT THE PIN 
ENGAGING END OF THE SOCKET. INTERMATABILITY AND PERFORMANCE SHALL NOT BE IMPAIRED. 

C. CLEANING: (100% INSPECTION) EACH CONNECTOR SHALL BE MATED THREE TIMES AND THEN 
ULTRASONICALLY CLEANED FOR 1/2 MINUTE BEFORE .PACKAGING AND SHIPPING. 
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REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. CONNECTORS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF 
MIL-C-21617 IN ADDITION TO THE REQUIREMENTS SPECIFIED BELOW. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED ON NO 1002052, UNLESS MODIFIED OR AMMENDED BY THE DESIGN 
REQUIREMENTS SECTION (3) OF THIS DRAWING. 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

(1) DIMENSIONAL AND MECHANICAL PARAMETERS: ALL DIMENSIONS SHALL CONFORM 
TO APPLICABLE DRAWINGS. 

(2) 100* INSPECTION: INSPECT OPTICALLY FOR EVIDENCE OF CRACKS, BURRS, 

VOIDS, FLAWS OR ANY FOREIGN MATTER DETRIMENTAL TO THE FUNCTION OF THE 
CONNECTOR. CONTACT MATING SURFACES SHALL BE FREE FROM CRACKS. BURRS, 

BENDS AND FOREIGN PARTICLES. 

(3) LEAD MATERIAL: 

(•) THE WIRE LEADS ON THE REAR OF THE RECEPTACLE SHALL CONFORM TO THE 
REQUIREMENTS OF ND 1015401.- A CERTIFICATE OF COMPLIANCE SHALL BE 
SUBMITTED WITH EACH SHIPMENT. 

(b) THE LEAD MATERIAL FOR THE PLUG SHALL BE 128 TEFLON LEADS PER 
MIL-W-16878, TYPE ET, COLOR CODED. 

(4) MARKING: MARK EACH UNIT PER MIL-STD-130 WITH MANUFACTURERS SYMBOL, 

DATE OR LOT CODE, THE NASA DRAWING NUMBER ANO REVISION LETTER. UNITS 
SHALL BE INDIVIDUALLY PACKED IN SEALED POLYETHYLENE FOR SHIPMENT IN 
ACCORDANCE WITH MIL-E-17555, LEVEL B AND CONTAINERS NARKED WITH THE 
MANUFACTURERS NAME, NASA DRAWING NUMBER AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS 

(1) INSULATION RESISTANCE: 1,000 MEGOHMS MINIMUM AT 500 VOLTS DC PER 
METHOD 302 OF MH.-ST0-202. 

(2) DIELECTRIC STRENGTH, SEA LEVEL: 900 VOLTS RMS, PER METHOD 301 OF MIL-STD-202. 
DESIGN REQUIREMENTS: 

A. ELECTRICAL 

(1) CURRENT RATING: THE CONTACTS SHALL BE RATED AT 3.0 AMPS MAX. 

(2) WORKING VOLTAGE: 250 VOLTS D.C. 

(3) fLASHOVER VOLTAGE: RATED AT 1200 V.A.C. R.M.S. 

(4) DIELECTRIC WITHSTANDING VOLTAGE: PER METHOD 301 OF MIL-STD-202 (100,000 FT: 500 

(5) CONTACT RESISTANCE: WHEN MATED IN PAIRS THE CONTACT RESISTANCE AT 100MADC 
SHALL NOT EXCEED .01 OHMS MAX, PER MIL-STD-202 METHOD 307. 
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IMM ART RIMMTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVERT MR THAT MAT IN AMT OAT DC MLATED THERETO. 


OESIGN REQUIREMENTS: (CONTINUED) 

B. MECHANICAL 

(1) OPERATING TEMPERATURE RANGE: -62*C TO *150*0 

(2) INSULATING MATERIAL: DIALLYL PHTHALATE, GLASS FILLED PER MILtM-14 TYPE SDG. 

(3) INSERTION AND WITHDRAWAL: (WITH MATING CONNECTOR) INDIVIDUAL CONTACTS SHALL 
HAVE A MAXIMUM ENGAGEMENT FORCE OF & OUNCES AND A MINIMUM WITHDRAWAL FORCE OF 
.5 OUNCES. ASSEMBLIES SHALL NOT EXCEED A MATING FORCE EQUAL TO THE PRODUCT 
OF THE NUMBER OF CONTACTS, X 7.5 OUNCES OR A WITHDRAWAL FORCE EQUAL TO THE 
PRODUCT OF THE NUMBER OF CONTACTS X 1 OUNCE. 

(4) MATED CONNECTORS SHALL MEET THE VIBRATION REQUIREMENTS SPECIFIED IN NO 1002052 
WITH THE ADDITIONAL REQUIREMENT THAT ANY DISCONTINUITY SHALL NOT EXCEED 

.05 MICROSECONDS MAX. 

SPECIAL REQUIREMENTS: 

A. CONTACT SEPARATION: (100* INSPECTION) ALL PIN CONTACTS SHALL BE TESTED WITH A STEEL 
TEST SLEEVE HAVING AN INSIDE DIAMETER OF .0235 1*qoO? flN0 F,N | S !f 0F 16 MICRO-INCHES 
MAX. THE TOTAL WEIGHT OF THE TEST SLEEVE SHALL BE .5 OUNCES t[o .WHEN THE ASSEMBLY 
>e inverted tup pin CONTACT SHALL RETAIN THE .5 OUNCE WEIGHT. THIS TEST SHALL BE 
PERFORMEDONTHE CONTACTS PRIOR TO ASSEMBLY WITH THE CONNECTOR BODY 
S. THE FOLLOWING REQUIREMENTS SHALL BE SUBJECTED,TO LOT SAMPLE TESTS PRIOR TO 

SHIPMENT, AS NOTED. 

(1) TENSILE STRENGTH: ! 

THE CRIMPED ASSEMBLIES FROM EACH TOOL SHALL BE SAMPLED PER MIL-STD-105 
INSPECTION LEVEL II. AQL .65 . THE ASSEMBLIES SHALL BE TESTED ON A HUNTER SCALE 
FOR TENSILE STRENGTH AND THE READINGS SHALL BE RECORDED. ALL AVERAGES AND 
RANGES SHALL BE WITHIN THE CONTROL LIMITS STATED BELOW OR THE LOT SHALL BE 

REJECTED. ASSEMBLIES SHALL BE PACKAGED AND IDENTIFIED WITH THE LOT NUMBER, 

WHICH SHALL ACCOMPANY THE UNITS TO FINAL INSPECTION, AND BE INCLUDED WITH:THE CONNECTOR 
•SHIPMENT. . THIS APPLIES TO; BOTH PINS AND SOCKETS. 

THERE SHALL BE TWO DATA SHEETS FOR THE CRIMPING OF THE PINS, ONE FOR THE PIN 
AND ONE DATA SHEET FOR THE WIRE END. 
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END 

3.0 lbs. 


5.0 lbs. 
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WIRE 

END 
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C. CLEANING: (100* INSPECTION) EACH CONNECTOR SHALL BE HATED THREE TIMES AND THEN 
ULTRASONICALLY CLEANED FOR 1/2 MINUTE BEFORE PACKAGING AND SHIPPING. 


APPLICATION 


4 


3 









































































i 





2.500 

MIN 


/m 





1010318-2 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

±. ± ± 

DO NOT SCALE THIS DRAWING 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAS 
Cambiums. Mam. 


DATE 

>rA*U I 


% NOMENCLATURE OR 
DESCRIPTION 

LIST OF MATERIALS _ 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

CONNECTOR, ELECTRICAL 
9 CONTACTS, RECEPTACLE 
SPECIFICATION CONTROL DRAWING 


I HEAT TREATMENT 


USED 094 IFINAL FINISH 


APPLICATION 


NASA APPROVAL j 


MIT APPROVAL I 




CODE IDENT NO. SIZE 

__C_ 

SCALE NONE WT_ 


J_ 


NASA DRAWING NO. 

1010318 


I SHEET 4 Of 4 


PHOTOGRAPHIC SCALE ONLY 





































1 



vl 6IC0I0I 


REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER t USER) 

TERMINAL DATA: 

KOVAR PER ND1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

KOVAR GRAPHICAL SYMBOL 

ELECTRICAL CHARACTERISTICS: 

PER TABLE 11 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE^ 

EMITTER CUTOFF CURRENT (IEBO> 

COLLECTOR CUTOFF CURRENT (ICBO) 

SWITCH-BACK VOLTAGE (LVCEO) 

COLLECTOR SATURATION VOLTAGE (V C E(SAT)> 

MARKING* THE MANUFACTURERS NAME, TRAUtMARK OR CODE, TYPE 
^ DATE CODE, LOT CODE AND SERIAL NUMBER 

SHALL^BE PERMANENTLY AND LEG | BLY MARKED ON THE PART, PE. N.L-STP-1T0. 

MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 1/4 
REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 
ONE-TEFLON SPACER (.370 t .040 OD 
ID X .053 t .019 THICK) 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO 175 C 
THERMAL RESISTANCE (JUNCTION TO STUD): — 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
fiFPTBI CAL SPECIFICATIONS: PER TABLE II 

UN?TS SHALL BE CAPABLE OF MEETING THE QUALI FICAT ION .REQUIREMENTS OF 
N01002051. 

SUPPLIERS SHALL.CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF N01015404 CLASS 1. 
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PACKAGING AND PACKING: UNIT PACKAGING.AND PACKING SHALL BE IN ACCORDANCE 
WITH MlLrP-19491 LEVELiA IN BOTH INSTANCES. 

(*\ NARKING OF UNIT-PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SMALL BE IN ACCORDANCE WITH-HI LtP-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: . 

1. STUD TEMPERATURE: 55 ti U0 C 

2. VCE = 26.6 VOLTS DURING CONDUCTION; 72 VOLTS PEAK 
DURING "OFF" CYCLE 

3 |p : 2 3 AMP PEAK 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, ICBO AT TC S 25°C 
b COLLECTOR CUTOFF CURRENT, ICBO AT T C s 25°C 
c* COLLECTOR SATURATION VOLTAGE, VcE(SAT). 
d STATIC FORWARD CURRENT TRANSFER RATIO, hpE. 

THE DATA SHALL BE PRESENTED IN A MANNER ™ AT , P !^IDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON INITIAL-MIDPOINT AND INITIAL-FINAL READ¬ 
INGS. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 

DI ST IRBUTI ON OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS AND/OR HAVE CHANGED MORE THAN 10% IN h FE 
SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 


[2> HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 * 1 IN. LBS. 
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REQUIREMENTS: 

GROUP I (INSPECTION BT SUPPLIER i USER) 

TERMINAL DATA: 

KOVAR PER ND1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


KOVAR 

ELECTRICAL CHARACTERISTICS: 

PER TABLE II , 

STATIC FORWARD CURRENT TRANSFER RATIO (hp^) 
EMITTER CUTOFF CURRENT (IEBO> 

COLLECTOR CUTOFF CURRENT CICBO> 

SWITCH-BACK VOLTAGE (LVCEO> 
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COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

MARKING: THE MANUFACTURERS NAME, TRADEMARK OR CODE, TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART. PER MIL-STD-1JO. 
MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 1/4- 
REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 
ONE-TEFLON SPACER (.370 i .040 OD 
ID X .053 t .019 THICK) 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 

UNITS SHALL BE CAPABLE OF MEETING THE QUALI FI CATION REQUIREMENTS OF 
ND1002051. 

SUPPLIERS SHALL.CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NDt015404 CLASS 1. 
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REQUIREMENTS: 

CROUP I (INSPECTION BY SUPPLIER l USER) ( 

TERMINAL OATA: 

KOVAR PER ND1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

KOVAR GRA 

ELECTRI CAL CHARACTER IST ICS: 

PER TABLE II . 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

EMITTER CUTOFF CURRENT (IEBO> 

COLLECTOR CUTOFF CURRENT (ICBO) 

SWITCH-BACK VOLTAGE (LVcEO> 

COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

MARKING: THE MANUFACTURERS NAME, TRADEMARK OR CODE, TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART, PER MIL-STD-130. 
MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 1/4 
REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 ID X .008 MAX.) 

ONE-TEFLON SPACER (.370 t .040 OD X .260 * .010 
ID X .053 t .019 THICK) 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 1.0°C/WATT MAX 
APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF 
ND1002051. 

SUPPLIERS SHALL.CONFOM. TO THE QUALITY.ASSURANCE PROVISIONS OF M0T015404 CLASS 1. 
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REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER I USER) 

TERMINAL OATA: 

KOVAR PER ND1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


KOVAR 

ELECTRICAL CHARACTERISTICS: 

PER TABLE 11 

STATIC FORWARD CURRENT TRANSFER RATIO (hpc) 
EMITTER CUTOFF CURRENT (IE80> 

COLLECTOR CUTOFF CURRENT OCBO) 

SWITCH-BACK VOLTAGE (LVCEO> 
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ID X .008 MAX.) 
X .260 t .010 


1 .0°C/WATT MAX 


COLLECTOR SATURATION VOLTAGE (VCE(SAT)) ^ „ TUor 

MARKING: THE MANUFACTURERS NAME, TRADEMARK OR CODE, TYPE 
nFSIGNATION BATE CODE. LOT CODE AND SERIAL NUMBER 
SHALL^BE PERMANENTLY AND LEGIBLY MARKED ON THE PART. PER N.L-ST 
MOUNTING HARDWARE: THE FOLLOWING HARDWARE SHALL BE 
SUPPLIED WITH EACH UNIT. 

ONE-BRASS WASHER, NICKEL PLATED, A.S.A. NO. 1/4 
REGULAR (TYPE B). 

ONE-HEX NUT, (AMERICAN STD) 1/4-28 DOUBLE 
CHAMFERED, NICKEL PLATED. 

TWO-MICA WASHERS (1.010 OD X .275 
ONE-TEFLON SPACER (.370 t .040 OD 
ID X .053 t .019 THICK) 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 30 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF 
ND1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF N0T015404 CLASS 1. 
PROCUREMENT NOTE: 

, A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING EXCEPT LEAD 
MATERIAL SPECIFICATION AND PHYSICAL DIMENSIONS. 

R UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE (TO) PROCURE THIS PART 

AS CHANGE SYMBOL (-> BY ORDERING TO VENDOR CATALOGUE NUMBER A SPECIFICATIONS. 

REFERENCE ND1002034. 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO THIS 
DRAWING BY OTHER THAN REVISION- SYMBOL (-). 
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PACKAGING AND PACKING: UNIT.PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH HILtP-19491 LEVEL.A IN BOTH INSTANCES. 

(1) MARKING OF UNTT.PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MlLrP-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HRS AT THE 
FOLLOWING CONDITIONS: 

1. STUD TEMPERATURE: 55 1q° C 

2 VcE = 26.6 VOLTS DURING CONDUCTION; 72 VOLTS PEAK 


DURING "OFF" CYCLE 
3 lr — 2 3 AMP PEAK 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 


FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, lEBO AT Tc=25°C 

b. COLLECTOR CUTOFF CURRENT, ICBO AT T C s 25°C 

c. COLLECTOR SATURATION VOLTAGE, VcE(SAT). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hpE. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE PERCENT CHANGE SHALL BE 
CALCULATED ON INITIAL-MIDPOINT AND INITIAL-FINAL READ¬ 
INGS. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 

DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS AND/OR HAVE CHANGED MORE THAN 10# IN 
SHALL NOT BE ACCEPTABLE. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 25 t 1 IN. LBS. 
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NOTICE — WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RE LAI CD GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THCRERY INCURS NO RESPONSISILITY NOR ANY ORLIGATION WHATSOEVER: 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BT MlL-D-70327. 

B. CAPACITORS REFERENCED ON THIS DRAWING SHALL CONFORM TO 
THE GENERAL REQUIREMENTS OF MIL-C-3965 WITH THE 
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VALUE, TOLERANCE, VOLTAGE RATING, DATE CODE AND LOT CODE. 
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2. ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. ELECTRICAL CHARACTERISTICS: SEE TABLE II. 
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C. CASE: HERMETICALLY SEALED METAL CAN WITH SUPPLE¬ 
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A. BURN»IN: TO BE SPECIFIED. 
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DESCRIPTION 


REQUIREMENTS: 
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GROUP I (INSPECTION BY SUPPLIER AND USER): 

MATERIAL & FINISH: ANODE TERMINAL: - TO BE SPECIFIED 

' CATHODE SOLDER LUG - TO BE SPECIFIED 
ELECTRICAL CHARACTERISTICS: PER TABLE II 
FORWARD VOLTAGE DROP 
REVERSE CURRENT AT 100°C CASE TEMP. 

CAPACITANCE: MEASURED WITH -30 VDC APPLIED. GENERAL 
RADIO CAPACITANCE BRIDGE MOD 1650A OR EQUIVALENT. 
OVERSHOOT CURRENT: MEASURED IN TEST CIRCUIT PER FIGURE 2 
(SHEET 2) 

RECOVERY TIME CONSTANT: MEASURED IN TEST CIRCUIT PER 

FIGURE 2 (SHEET 2). RECOVERY TIME CONSTANT IS THE TIME 
REQUIRED FOR OVERSHOOT CURRENT TO DECREASE 63% OF THE 
MAXIMUM INITIAL VALUE. MEASURED FROM t = 0 PER FIG. 3. 
MARKING: THE MANUFACTURES NAME, TRADEMARK OR CODE, TYPE 
DESIGNATION, PER TABLE I. DATE CODE, LOT CODE AND 
SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
ON THE PART PER HIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO +200°C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
RATINGS: (MANUFACTURER'S) 

PER TABLE I 

MAX. JUNCTION TEMP: (TO BE SPECIFIED) 

MIN. JUNCTION TEMP: (TO BE SPECIFIED) 

THERMAL RESISTANCE: 10° C/W MAXIMUM, JUNCTION-TO-CASE 
DESIGN AND CONSTRUCTION: PER FIG. 1 
MOUNTING POSITION: SHALL MEET ALL REQUIREMENTS IN ANY 
POSITION 

MOUNTING TORQUE: UNIT MUST NOT BE DAMAGED BY TORQUE OF 
15 IN.-LB. APPLIED TO 10-32-NF-2B NUT ASSEMBLED ON 
THREAD 

MOUNTING HARDWARE: THE FOLLOWING HDW. SHALL BE SUPPLIED 
WITH EACH PART: 

1 - HEX NUT: 

1 - METAL WASHER: 

1 - INTERNAL TOOTH LOCKW'''""* 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
NO 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT ND1015404, CLASS I. 

PACKAGING ANO PACKING: UNIT PACKAGING ANO PACKING SHALL BE IN ACCORDANCE 
UITH HIL-P-1W1 LEVEL A IN BOTH INSTANCES. 

(1) NARKING OF UNIT PACKAGES ANO EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH NIL-P-1M91 ANO SHALL INCLUDE 
THE NASA DRAWING NUMBER ANO REVISION LETTER. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: + 10 o„ 

1. CASE TEMPERATURE: 100° _rj5 c 
2 THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 

* SINUSOIDAL 60 i 6 CPS SINEWAVE AT 50f. OF RATED 
PEAK VOLTAGE. THE DIODE SHALL BE LOADED RESIS- 
TIVELY SUCH THAT THE AVERAGE RECTIFIED CURRENT 
IS 50 t 2% OF THE MAXIMUM RATED CURRENT. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

1. FORWARD VOLTAGE DROP 

2. REVERSE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL RECTIFIER 
WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE 
OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
HAVING A RANGE GREATER THAN THAT SPECIFIED AND PARTS 
HAVING ABSOLUTE VALUES OF CHARACTERISTICS OVER A RANGE 
GREATER THAN 3 STANDARD DEVIATIONS SHALL NOT BE SHIPPED. 
MAX. RANGE - 

FORWARD VOLTAGE DROP: .050 VDC 
REVERSE CURRENT: .5 UADC 
FREQUENCY DISTRIBUTION CELL SIZE - 
FORWARD VOLTAGE DROP: .001 VDC 
REVERSE CURRENT: .005 UADC 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOW¬ 
ING BURN-IN SHALL NOT BE SHIPPED. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 
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ISYM ZONE 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

MATERIAL & FINISH: ANODE TERMINAL: - TO BE SPECIFIED 

CATHODE SOLDER LUG - TO BE SPECIFIED 
ELECTRICAL CHARACTERISTICS: PER TABLE II 
FORWARD VOLTAGE DROP 
REVERSE CURRENT AT 100°C CASE TEMP. 

CAPACITANCE: MEASURED WITH -30 VDC APPLIED. GENERAL 
RADIO CAPACITANCE BRIDGE MOD 1650A OR EQUIVALENT. 
OVERSHOOT CURRENT: MEASURED IN TEST CIRCUIT PER FIGURE 2 
(SHEET 2) 

RECOVERY TIME CONSTANT: MEASURED IN TEST CIRCUIT PER 

FIGURE 2 (SHEET 2). RECOVERY TIME CONSTANT IS THE TIME 
REQUIRED FOR OVERSHOOT CURRENT TO DECREASE 63?. OF THE 
MAXIMUM INITIAL VALUE. MEASURED FROM t = 0 PER FIG. 3. 
MARKING: THE MANUFACTURES NAME, TRADEMARK OR CODE, TYPE 
DESIGNATION, PER TABLE I. DATE CODE, LOT CODE AND 
SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
ON THE PART PER MIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO +200 C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
RATINGS: (MANUFACTURER'S) 

PER TABLE I 

MAX. JUNCTION TEMP: (TO BE SPECIFIED) 

MIN. JUNCTION TEMP: (TO BE SPECIFIED) 

THERMAL RESISTANCE: 10° C/W MAXIMUM, JUNCTION-TO-CASE 
DESIGN AND CONSTRUCTION: PER FIG. 1 
MOUNTING POSITION: SHALL MEET ALL REQUIREMENTS IN ANY 
POSITION 

MOUNTING TORQUE: UNIT MUST NOT BE DAMAGED BY TORQUE OF 
15 IN.-LB. APPLIED TO 10-32-NF-2B NUT ASSEMBLED ON 
THREAD 

MOUNTING HARDWARE: THE FOLLOWING HDW. SHALL BE SUPPLIED 
WITH EACH PART: 

1 - HEX NUT: 

1 - METAL WASHER: 

1 - INTERNAL TOOTH LOCKWASHER: 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
NO 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT ND10154-04-, CLASS I. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCOR DANCE 
WITH NIL-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES ANO EXTERIOR SHIPPING CONTAINERS _ 

SHALL BE IN ACCORDANCE WITH MIL-P-19491 ANO SHALL INCLUDE 
THE NASA DRAWING NUMBER ANO REVISION LETTER. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: in0 

1. CASE TEMPERATURE: 100° C 

2. THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 
SINUSOIDAL 60 t 6 CPS SINEWAVE AT 50# OF RATED 
PEAK VOLTAGE. THE DIODE SHALL BE LOADED RESIS- 
TIVELY SUCH THAT THE AVERAGE RECTIFIED CURRENT 
IS 50 t 2% OF THE MAXIMUM RATED CURRENT. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

1. FORWARD VOLTAGE DROP 

2. REVERSE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL RECTIFIER 
WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE 
OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
HAVING A RANGE GREATER THAN THAT SPECIFIED AND PARTS 
HAVING ABSOLUTE VALUES OF CHARACTERISTICS OVER A RANGE 
GREATER THAN 3 STANDARD DEVIATIONS SHALL NOT BE SHIPPED. 

MAX. RANGE - 

FORWARD VOLTAGE DROP: .050 VDC 
REVERSE CURRENT: .5 UADC 

FREQUENCY DISTRIBUTION CELL SIZE - 
FORWARD VOLTAGE DROP: .001 VDC 
REVERSE CURRENT: .005 UADC 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOW¬ 
ING BURN-IN SHALL NOT BE SHIPPED. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 
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REQUIREMENTS 


GROUP I (INSPECT I ON BY SUPPLIER AND USER): 

MATERIAL & FINISH: ANODE TERMINAL: - TO BE SPECIFIED 

' CATHODE SOLDER LUG - TO BE SPECIFIED 
ELECTRICAL CHARACTERISTICS: PER TABLE II 
FORWARD VOLTAGE DROP ' 

REVERSE CURRENT AT 100°C CASE TEMP. 

CAPACITANCE: MEASURED WITH -30 VDC APPLIED. GENERAL 
RADIO CAPACITANCE BRIDGE MOD 1650A OR EQUIVALENT. 

OVERSHOOT CURRENT: MEASURED IN TEST CIRCUIT PER FIGURE 2 
(SHEET 2). 

RECOVERY TIME CONSTANT: MEASURED IN TEST CIRCUIT PER 

FIGURE 2 (SHEET 2). RECOVERY TIME, CONSTANT IS THE TIME 
REQUIRED FOR OVERSHOOT CURRENT TO DECREASE 63* OF THE 
MAXIMUM INITIAL VALUE. MEASURED FROM t = 0 PER FIG. 3. 
MARKING: THE MANUFACTURES NAME, TRAOFMARK OR CODE, TYPE 
DESIGNATION, PER TABLE I. DATE CODE, LOT CODE AND 
SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
ON THE PART PEB HIL-ST0-1J0. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO ♦200°C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
RATINGS: (MANUFACTURER'S) 

PER TABLE I 

MAX. JUNCTION TEMP: (TO BE SPECIFIED) 

MIN. JUNCTION TEMP: (TO BE SPECIFIED) 

THERMAL RESISTANCE: 10° C/W MAXIMUM, JUNCTION-TO-CASE 
DESIGN AND CONSTRUCTION: PER FIG. 1 
MOUNTING POSITION: SHALL MEET ALL REQUIREMENTS IN ANY 
POSITION 

MOUNTING TORQUE: UNIT MUST NOT BE DAMAGED BY TORQUE OF 

15 IN.-LB. APPLIED TO 10-32-NF-2B NUT ASSEMBLED ON * 
THREAD 

MOUNTING HARDWARE: THE FOLLOWING HDW. SHALL BE SUPPLIED 
WITH EACH PART: 

1 - HEX NUT: 

1 - METAL WASHER: 

1 - INTERNAL TOOTH LOCKWASHER: 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF 
NO 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT ND10154-04-, CLASS I. 


PACK AO INC AND PACK I MO: UNIT PACKAGING AM PACKING SMALL BE IN ACCORDANCE 
WITH NIL-P-1WD1 LEVEL A ML BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES AM EXTERIOR SNIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MH.-P-14«*1 AM SHALL INCLUDE 
THE NASA DRAWING NUMBER AM REVISION LETTER. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 2A0 HOURS AT THE 
FOLLOWING CONDITIONS: - n0 

1. CASE TEMPERATURE: 100° .go c 

2. THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 
SINUSOIDAL 60 t 6 CPS SINEWAVE AT 50% OF RATED 
PEAK VOLTAGE. THE DIODE SHALL BE LOADED RESIS- 
TIVELY SUCH THAT THE AVERAGE RECTIFIED CURRENT 
IS 50 t 2% OF THE MAXIMUM RATED CURRENT. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

1. FORWARD VOLTAGE DROP 

2. REVERSE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL RECTIFIER 
WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE 
OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
HAVING A RANGE GREATER THAN THAT SPECIFIED AND PARTS 
HAVING ABSOLUTE VALUES OF CHARACTERISTICS OVER A RANGE 
GREATER THAN 3 STANDARD DEVIATIONS SHALL NOT BE SHIPPED. 

MAX. RANGE - 1 

FORWARD VOLTAGE DROP: .050 VDC 
REVERSE CURRENT: .5 UADC 

FREQUENCY DISTRIBUTION CELL SIZE - 
FORWARD VOLTAGE DROP: .001 VDC 
REVERSE CURRENT: .005 UADC 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOW¬ 
ING BURN-IN SHALL NOT BE SHIPPED. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED * 

BY MIL-D-70327. 
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_ REVISIONS _ ^ 

_ DESCRIPTION _ DATE API 

REPLACES REV C WITH CHANGES AND UPGRADED T0 7^ 

CLASS A RELEASE PER TDRR C? / $ 63 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

DOrQPDIRPI) RV kill—11—7fl^?7 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS I. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS , 

SPECIFIED IN ND 1002054 UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. PARA. 4.3.2.1DOES NOT APPLY. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491, LEVEL A. IN BOTH 
INSTANCES 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MATERIAL A FINISH: AHnne TE^INALrlRRASS, sniT) -PLATED 

CATHODE SOLDER LUG -COPPER COMMERCIAL NICKEL PLATED 
MOUNTING HARDWARE: THE FOLLOWING HOW. SHALL BE SUPPLIED 
WITH EACH PART: 

1 - HEX NUT: 

1 - METAL WASHER: 

1 - INTERNAL TOOTH LOCKWASHER: 

MARKING: THE MANUFACTURES NAME, TRADEMARK OR CODE, TYPE 
DESIGNATION. DATE CODE, LOT CODE AND 
SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
ON THE PART PER MIL-STD-130, 

MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P- 
19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

ELECTRICAL REQUIREMENTS: PER TABLE II 
FORWARD VOLTAGE DROP (V F ) 

REVERSE CURRENT AT 100°C CASE TEMP. (I R ) 

CAPACITANCE: MEASURED WITH -30 VDC APPLIED. GENERAL * 

RADIO CAPACITANCE BRIDGE MOD 1650A OR EQUIVALENT. 

OVERSHOOT CURRENT: MEASURED IN TEST CIRCUIT PER FIGURE 2 
(SHEET 2). 

RECOVERY TIME CONSTANT: MEASURED IN TEST CIRCUIT PER 

FIGURE 2 (SHEET 2). RECOVERY TIME CONSTANT IS THE TIME 
REQUIRED FOR OVERSHOOT CURRENT TO DECREASE 63% OF THE 
MAXIMUM INITIAL VALUE. MEASURED FROM t : 0 PER FIG. 3. 

DESIGN REQUIREMENTS 

STORAGE TEMPERATURE: -65°C TO ♦175 °C 
ELECTRICAL RATING; PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE 11 
RATINGS: (MANUFACTURER'S) 

PER TABLE I 

MAX. JUNCTION TEMP: *150 00 -- 5 - 

MIN. JUNCTION TEMP: -65°C '-_- 

THERMAL RESISTANCE: 10° C/W MAXIMUM, JUNCTION-TO-CASE - cufft I- 

DESIGN AND CONSTRUCTION: PER FIG. 1 - ftCvisitiN T TC 

MOUNTING POSITION: SHALL MEET ALL REQUIREMENTS IN ANY '-—- 

POSITION 

MOUNTING TORQUE: UNIT MUST NOT BE DAMAGED BY TORQUE OF 
15 IN.-LB. APPLIED TO 10-32-NF-2B NUT ASSEMBLED ON 
THREAD 

LIFE TEST CONDITIONS FOR ND 1002054! __ 

SAME AS BURN-IN CONDITIONS I 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON _ 

ND 1002034 FOR THIS DRAWING. _ 
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NOTICE — WHtH SOVIUNMrHT OIUWINCS. SKCIFICATIOWS OR OTMIR DATA 
ARC USCO FOR ARY PURPOSE OTHER THAR IR CORRECTIOR WITH A DEFINITELY 
RELATED SOVERNHENT PROCURERENT OPERATION THE UNITED STATES EOVERH- 
■CNT THEREAT INCURS NO AESPONSIRILITY NOR ART ORLI6ATION WHATSOEYER; 
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IN ANY WAY SUPPLIED THE SAIO ORAOINSS. SPECIFICATIONS OR OTHER DATA IE 
NOT TO RE RESAADCD RT IHPLICATION OR OTHERWISE AS IN ANT WANNER 
LICENSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY RISHTS OR PCRWISSION TO NANUFACTURC. USE. OR Mil AWT 
PATENTED INVENTION THAT NAT IN ANY WAV RE RELATED THERETO. 


EECOIOI 


| REVISIONS ] 

SYM 

DESCRIPTION 

DATE 

APPROVAL 

D 

REPLACES REV C WITH CHANGES 

AND DPGRAOEO TO CLASS A 
RELEASE PER TORR o/*+f 

1* 

\ UK 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: . in0 

1. CASE TEMPERATURE: 80*C C 

2. THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 
SINUSOIDAL 60 t 6 CPS SINEWAVE AT 

IOO VOLTS. THE DIODE SHALL BE LOADED RESIS- 
TIVELY SUCH THAT THE AVERA6E RECTIFIED CURRENT 
IS 3 AMPS. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

1. FORWARD VOLTAGE DROP (V F ) 

2. REVERSE CURRENT (U) AT IOO* C. 

THE DATA SHALL BE PRESENTED fft A MANNER THAT PROVIDES 

P «F* I T • MF* I W P*MT iriAITI r • PMJ nilAI OfCT • C I PO 

wa • I I nil I Mbit lift Ml • • WIN war bnwtl i Itw • ¥ i wunL i It l 

WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHaLL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE 
OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
HAVINS A RANGE GREATER THAN THAT SPECIFIED SHALL NOT 
BE SHIPPED. 

MAX. RANGE - 

FORWARD V0LTA6E DROP: 1 VLC 

REVERSE CURRENT: .5 MADC 
FREQUENCY DISTRIBUTION CELL SIZE - 
FORWARD VOLTAGE DROP*. .010 VDC 
REVERSE CURRENT: .005MADC 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOW¬ 
ING BURN-IN SHALL NOT BE SHIPPED. 


30«*LO% 



* TEST CIRCUIT FOR OVERSHOOT CURRENT A RECOVERY TIME CONSTANT. 

FIGURE 2 
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TABLE II 

SPECIFICATIONS AT 25°C t 3°C CASE TEMPERATURE UNLESS OTHERWISE SPECIFIED 
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REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

MATERIAL & FINISH: ANODE TERMINAL: - TO BE SPECIFIED 

CATHODE SOLDER LUG - TO BE SPECIFIED 
ELECTRICAL CHARACTERISTICS: PER TABLE II 
FORWARD VOLTAGE DROP 
REVERSE CURRENT AT 100°C CASE TEMP. 

CAPACITANCE: MEASURED WITH -30 VQC APPLIED. GENERAL 
RADIO CAPACITANCE BRIDGE MOD 1650A OR EQUIVALENT. 

OVERSHOOT CURRENT: MEASURED IN TEST CIRCUIT PER FIGURE 2 
(SHEET 2). 

RECOVERY TIME CONSTANT: MEASURED IN TEST CIRCUIT PER 

FIGURE 2 (SHEET 2). RECOVERY TIME CONSTANT IS THE TIME 
REQUIRED FOR OVERSHOOT CURRENT TO DECREASE 63% OF THE 
MAXIMUM INITIAL VALUE. MEASURED FROM t = 0 PER FIG. 3. 
MARKING: THE MANUFACTURES NAME, TRADEMARK OR CODE, TYPE 
DESIGNATION, PER TABLE I. DATE CODE, LOT CODE AND 
SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
ON THE PART PER MIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65°C TO *200°C j 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
RATINGS: (MANUFACTURER’S) 

PER TABLE I 

MAX. JUNCTION TEMP: (TO BE SPECIFIED) 

MIN. JUNCTION TEMP: (TO BE SPECIFIED) 

THERMAL RESISTANCE: 10° C/W MAXIMUM, JUNCTION-TO-CASE 
DESIGN AND CONSTRUCTION: PER FIG. 1 
MOUNTING POSITION: SHALL MEET ALL REQUIREMENTS IN ANY 
POSITION 

MOUNTING TORqUE: UNIT MUST NOT BE DAMAGED BY TORQUE OF 
15 IN.-LB. APPLIED TO 10-32-NF-2B NUT ASSEMBLED ON 
THREAD 

MOUNTING HARDWARE: THE FOLLOWING HDW. SHALL BE SUPPLIED 
WITH EACH PART: 

1 - HEX NUT: 

1 - METAL WASHER: 

1 - INTERNAL TOOTH LOCKWASHER: 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF 
NO 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT ND1015404-, CLASS I. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH HU.-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES ANO EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 ANO SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 
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A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON 
THIS DRAWING EXCEPT LEAD MATERIAL SPECIFICATION 
AND PHYSICAL DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION 8Y TECHNICAL DIRECTIVE (TD 
PROCURE THIS PART AS CHANGE SYMBOL (-) BY ORDERING 
TO VENDOR CATALOGUE NUMBER A SPECIFICATIONS. 
REFERENCE ND 1002034. 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS 
MADE TO THIS DRAWING BY OTHER THAN REVISION SYMBOL 
(->. 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 4in0 

1. CASE TEMPERATURE: 100° C 

2. THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 
SINUSOIDAL 60 t 6 CPS SINEWAVE AT 50% OF RATED 
PEAK VOLTAGE. THE DIODE SHALL BE LOADED RESIS- 
TIVELY SUCH THAT THE AVERAGE RECTIFIED CURRENT 
IS 50 t 2% OF THE MAXIMUM RATED CURRENT. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

1 . FORWARD VOLTAGE DROP 

2. REVERSE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL RECTIFIER 
WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE 
OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
HAVING A RANGE GREATER THAN THAT SPECIFIED AND PARTS 
HAVING ABSOLUTE VALUES OF CHARACTERISTICS OVER A RANGE 
GREATER THAN 3 STANDARD DEVIATIONS SHALL NOT BE SHIPPED. 

MAX. RANGE - 

FORWARD VOLTAGE DROP: .050 VDC 
REVERSE CURRENT: .5 UADC 

FREQUENCY DISTRIBUTION CELL SIZE - 
FORWARD VOLTAGE DROP: .0C1 VDC 
REVERSE CURRENT: .005 UADC 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOW¬ 
ING BURN-IN SHALL NOT BE SHIPPED. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 
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MAXIMUM RATINGS AT 25°C CASE TEMPERATURE 
UNLESS OTHERWISE SPECIFIED 
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FIGURE 2 _ 
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REQUIREMENTS: 

GENERAL: 


GROUP I (INSPECTION BY MANUFACTURER 
AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE I 

MINIMUM MARKING: MANUFACTURER'S 
PART NUMBER, AND MANUFACTURER'S 
NAME OR SYMBOL SHALL BE PERMA¬ 
NENTLY AND LEGIBLY MARKED ON 
UNIT, PER Nri-STD-130. 

LEADS: DUMET ALLOY 0.017 ♦ 0.001 
DIA., GOLD PLATED AND NYLON 
INSULATED, LEADS SHALL BE 
COLOR CODED AND ENDS SHALL BE 
STRIPPED AS SHOWN. LEADS SHALL 
CONFORM TO NASA SPECIFICATION 
1015401 EXCEPT FOR PARAGRAPH 
3.4.2, FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIRE¬ 
MENTS OF MIL-T-27 FOR GRADE 4, 
CLASS R, LIFE EXPECTANCY X IN 
AN AMBIENT TEMPERATURE OF 85°C 
EXCEPT PARAGRAPH 3.1 AND LIFE 
TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 


SUPPLIER SHALL CONFORM TO THE 
QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFI¬ 
CATION ND-1015404, CLASS 2. 
AMBIENT TEMPERATURE RANGE: 
OPERATING: 0°C TO *85°C 
NON-OPERATING: -65°C TO ♦85°C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA 
MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY 
MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE 
CYCLED FOR 5 CYCLES PER MIL- 
STD-202B METHOD 102A EXCEPT 
THAT THE TEMPERATURES SHALL BE 
-55°C, ♦25°C AND ♦105°C AND 
EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. 
DURING THE LAST CYCLE THE UNIT 
SHALL BE TESTED FOR CONTINUITY 
AT EACH OF THE AMBIENT CONDI¬ 
TIONS. AFTER STABILIZATION AT 
ROOM TEMPERATURE UNIT SHALL 
PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE 
WITH STANDARDS PRESCRIBED BY MIL- 
D-70327. 


TABLE I 


1 NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27A J 

PARAGRAPH 


4.7.3.2.1 

SEALING . 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN 
WINDINGS AND CASE. . ... 

4.7.6 

INDUCED VOLTAGE: APPLY 62 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 
SECONDARY OPEN. - = ..^ 

4.7.7 

INSULATION RESISTANCE: 10.000 MEGHOMS MINIMUM AT 25°C.(USE 100 VDC MAX.)_ 

4.7.9.3 

DC RESISTANCE (AT 25°C): R(BR0WN-BLACK)=700 OHMS MAXIMUM R(YELLOW-GREEN)= 
288 OHMS MAXIMUM. (SECONDARIES SERIES CONNECTED) 

4.7.9.4 

INDUCTANCE: SHALL BE 1.6 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 
(1-3) 

4.7.9.5 

DISTORTION (AT 1 KC): 5* MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT, 1 
MADC 

4.7.9.7 | 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) 13 DB FROM 300 CPS TO 
20 KC E s SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD YELLOW TO 
GREEN (JOIN WHITE TO BLACK) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE 

OF 10,000 OHMS AND 1 MADC. E s SHALL BE HELD CONSTANT OVER THE FRE¬ 
QUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS BROWN. YELLOW AND BLACK SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1 KC (BROWN TO BLUE), V(BROWN TO 
BLUE)/V(YELLOW TO GREENHJOIN WHITE TO BLACK)=2.24: 1 t 3% V(BROWN 

TO RED)/V(RED TO BLUE)=1 1 2% 
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REQUIREMENTS: 

GENERAL: 


GROUP I (INSPECTION BY MANUFACTURER 
AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE I 

MINIMUM MARKING: MANUFACTURER'S 
PART NUMBER, AND MANUFACTURER'S 
NAME OR SYMBOL SHALL BE PERMA¬ 
NENTLY AND LEGIBLY MARKED ON 
UNIT. PER MH-STD-130. 

LEADS: DUMET ALLOY 0.017 ♦ 0.001 
DIA., GOLD PLATED AND NYLON 
INSULATED, LEADS SHALL BE 
COLOR CODED AND ENDS SHALL BE 
STRIPPED AS SHOWN. LEADS SHALL 
CONFORM TO NASA SPECIFICATION 
1015401 EXCEPT FOR PARAGRAPH 
3.4.2, FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIRE¬ 
MENTS OF MIL-T-27 FOR GRADE 4, 
CLASS R, LIFE EXPECTANCY X IN 
AN AMBIENT TEMPERATURE OF 85°C 
EXCEPT PARAGRAPH 3.1 AND LIFE 
TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 


ezeoioi 1 3 t 

SUPPLIER SHALL CONFORM TO THE 
QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFI¬ 
CATION ND-1015404, CLASS 2. 
AMBIENT TEMPERATURE RANGE: 
OPERATING: 0°C TO ♦BSOC 
NON-OPERATING: -65°C TO «-85°C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA 
MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY 
MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE 
CYCLED FOR 5 CYCLES PER MIL- 
STD-202B METHOD 102A EXCEPT 
• THAT THE TEMPERATURES SHALL BE 
-55°C, ♦25°C AND ♦105°C AND 
EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. 
DURING THE LAST CYCLE THE UNIT 
SHALL BE TESTED FOR CONTINUITY 
AT EACH OF THE AMBIENT CONDI¬ 
TIONS. AFTER STABILIZATION AT 
ROOM TEMPERATURE UNIT SHALL 
PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE 
WITH STANDARDS PRESCRIBED BY MIL- 
D-70327. 


TABLE I 

__ INSPECTION TESTS _ 

NUMBERS N PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27A 

PARAGRAPH ! __ 

4.7.3.2. 1 SEALING _,_,___ 

4.7.5 “ DIELECTRIC STRENGTH: APPLY 100 VOLTS <RMS) BETWEEN WINDINGS AND BETWEEN 

_ WINDINGS AND CASE. _ 

4.7.6 INDUCED VOLTAGE: APPLY 62 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 

_ SECONDARY OPEN. _ . . 

4.7.7 I NSULATIO N RESISTANCE: 10.000 MEGHOMS MINIMUM AT 25°C.(USE 100 VDC MAX.T7 

4.7.9.3 DC RESISTANCE (AT 25°C): R(BR0WN-BLACK)=700 OHMS MAXIMUM R(YELLOW-GREEN)= 

_ 288 OHMS MAXIMUM. (SECONDARIES SERIES CONNECTED) _ 

4.7.9.4 INDUCTANCE: SHALL BE 1.6 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 

_ (1-3) ___ 

4.7.9.5 DISTORTION (AT 1 KC): 5% MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT, 1 

__ MADC ___ 

4.7.9.7 FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) 13 DB FROM 300 CPS TO 

20 KC E s SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD YELLOW TO 
GREEN (JOIN WHITE TO BLACK) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE 
OF 10,000 OHMS AND 1 MADC. E s SHALL BE HELD CONSTANT OVER THE FRE- 

_ QUENCY RANGE. _;_ 

4.7.9.14 POLARITY: LEADS BROWN. YELLOW AND BLACK SHALL BE OF LIKE POLARITY _ 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1 KC (BROWN TO BLUE), V(BROWN TO 
BLUE)/V(YELLOW TO GREENHJOIN WHITE TO BLACK)=2.24: 1 t 3* V(flROWN 
_TO RED)/V(RED TO BLUE)=1 1 2<__ 
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NOTICK — WMtN ROVtSNMENY ORAWINSS. SPECIFICATIONS 0« OTHIA DATA 
AM UUO FOR ANY PURPOSE OTHER THAR IH CONNECYION "'™ * 

RELATED 60VERNMENY PROCURE HINT OPERATION THE URITED STATES SOVERR- 
■EHT THERERY IHCURS RO RESPOHSIKILITV HOR ARY OKLI6ATIOH WHATSOEVER. 
AHO THE PACT THAT THE SOVERRMERT RAY HAVE PORRULATEO. FURNISHED OR 
IH ARY WAY SUPPLIED THE SAID DRAWIHCS. SPECIPICATIORS OR OTHER OAT A IS 
ROT TO M RESARDEO RY IRPLICATIOH OR OTHERWISE AS IN ARY 
LICEHSIRR THE HOLDER OR ARY OTHER PERSOH OR CORPORATION. OR CONVEY- 
IRC ARY RIGHTS OR PERHISSIOW TO RARUPACTURE. USB. OR SELL ARV 
PATEHTED IRVEHTIOH THAT RAY IH ARY WAY BE MLATED THERETO. 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2, 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER, MANUFACTURER’S 
SERIAL NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 
LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 

0.016 - 0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN 
PRODUCTION (AT WHICH TIME THIS DRAWING WILL BE UPDATED 
BY CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 
0.017 t 0.002 DIA., GOLD PLATED AND NYLON INSULATED. 

LEADS SHALL BE COLOR CODED AND ENDS SHALL BE STRIPPED 
AS SHOWN. IN ALL OTHER RESPECTS, LEADS SHALL CONFORM 
TO ND 1015401. A CERTIFICATION OF COMPLIANCE WITH THIS 
LEAD MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 
4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20G (PER MIL-STD-202, 

METHOD 204A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10 -4, 

MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
50 VOLTS MAXIMUM INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING (BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 
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TABLE I 

_ INSPECTION TESTS __ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27. 

PARAGRAPH " '- 

4.7.3.2.1 SEALING " - - 

♦.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND 
... . _ BETWEEN WINDINGS AND C ASE. 

♦.7. 6 IndOceOoLTAGE* APPLY 62 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 
__ SECONDARY OPEN ___ 

♦•7*7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 V DC) 


4.7.9. 

4 ^ 9 . 

4.7.9. 

4.7.9. 


4.7.9. 

4.7.9. 


DC RESISTANCE (AT 25°C) R (BROWN -BLACK) = 700 OHMS MAXIMUM; R (YELLOW 

- ~ GREER > = 288 OHMS MAXIMUM. (SECONDARIES SERIES CONNECTED) _ 

INDUCTANCE: SHALL BE 1.6 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS. 0 
MADC (1-3) __* 

DISTORTION (AT 1KC);5< MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT, ! MADC 

FRE 5E!! CY RESP0NSE : (REFERENCE FREQUENCY 1KC): ±3 DB FROM 300 CPS TO 
, Es SHALL BE DETERMINED AT 1KC WITH AN OUTPUT LOAD (YELLOW TO 
GREEN (JOIN WHITE TO BLACK) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE 
OF 10,000 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT OVER THE FRE- 
QUENCY RANGE. _ - 

POLARITY: LEADS BROWN, YELLOW AND BLACK SHALL BE OF LIKE POLARITY 

N ° iJS!L , !2 L T AG F RAT,0: WITH 5 VOLTS, 1KC (BROWN TO BLUE), V (BROWN TO 
BLUE)/V (YELLOW TO GREEN)(JOIN WHITE TO BLACK)=2.24:1 i 3% V(BROWN 
TO RED)/V(RED TO BLUE)=1 ± 2% ' 
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NOTICE — WHEN SOVCRNMCNT DRAWINGS. SPECIFICATION*. OR OTHER DATA 
ARC USEO FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATEO 60VCRNNENT PROCURCHEHT OPERATION. THE UNITEO STATES GOVERN- 
RENT THERERT INCURS NO RESPONSIBILITY NON ANT OBLISATION WHATSOEVER: 
A NO THE FACT THAT THE SOVERNHENT NAT HAVE FORNULATEO. FURNISHED. ON 
IN ANY WAV SUPPLIEO THE SAID DRAWINCS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO RE RECAROED BY INPLICATION OR OTHERWISE AS IN ANT HANNCR 

licensinc the holder or ant other person or corporation, or convey- 
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REVISIONS 


REPLACES BEV.B WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZZ/t 

REVISED PER TDRR 11972 


Mut 


REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2, 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2. INSPECTION AND ACCEPTANCE: 

A. UN IT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 

DRAWING NUMBER AND REVISION LETTER, MANUFACTURER'S 

SERIAL NUMBER AND CONNECTION DATA. PER NO 1002019 THE MANUFACTURER'S 

PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. PER Ml L-STD-129 

C. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER NO 1015401 EXCEPT NICKEL STRIKE MAY BE 

50-100 MICROINCHES AND LEAD DIA. SHALL BE 0.016 i .001 DIA. A CERTIFICATION OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. LEA0S SHALL BE NYLON INSULATED, COLOR CODED PER 
SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED AS SHOWN. 


D.FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


3. DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 

4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85 # C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING AND AFTER THE FOLLOWING 
EXPOSURES: 

0)HIGH TEMPERATURE: 71°C OPERATING 
©LOW TEMPERATURE: -18°C OPERATING 
©VIBRATION: 10 TO 2000 CPS, 20G (PER MIL-STD-202, 

METHOD 204A, CONDITION D) 

(OREDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 

MM OF MERCURY. 

C. DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

D. RATED POWER LEVEL: 100 MW 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

50 VOLTS MAXIMUM INSTANTANEOUS. 
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4. SPECIAL CONDITIONING (BY MANUFACTURER): 

A.TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, +25°C AND +105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 
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TABLE I 

INSPECTION TESTS 


TITLESIN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27. 

PARAGRAPH 


SEALING 

IMMERSE IN LIQUID AS INDICATED 

DIELETRIC 

STRENGTH 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND 

BETWEEN WINDINGS AND CASE. 

INDUCED 

VOLTAGE 

APPLY 62 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 

SECONDARY OPEN 

INSULATION 

RESISTANCE 

10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 V DC) 

DC RESISTANCE 
AT 25°C 

R (BROWN -BLACK) = 700 OHMS MAXIMUM; R (YELLOW 
-GREEN) = 288 OHMS MAXIMUM. (SECONDARIES SERIES CONNECTED) 

INDUCTANCE 

SHALL BE 1.6 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 

MADC (1-3) 

DISTORTION (AT IKC) 

MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT, 1 MADC 

FREQUENCY 
~RESPONSE 

(REFERENCE FREQUENCY IKC): ±3 DB FROM 300 CPS TO 
20KC. Es SHALL BE DETERMINED AT IKC WITH AN OUTPUT LOAD (YELLOW TO 
GREEN (JOIN WHITE TO BLACK) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE 

OF 10,000 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT OVER THE FRE¬ 
QUENCY RANGE. . 

POLARITY 

LEADS BROWN, YELLOW AND BUCK SHALL BE OF LIKE POLARITY 

NO LOAD 
VOLTAGE 

RATIO 

WITH 5 VOLTS, IKC (BROWN TO BLUE), V (BROWN TO 
BLUE)/V (YELLOW TO GREEN) (JOIN WHITE TO BUCK)=2.24;1 * 3% V(BROWN 

TO RED)/V(RED TO BLUE)=1 ± 2% ' 
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REQUIREMENTS: 

I. 6ENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2, 
c. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY HIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

A. UN IT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 

SRArSnS KwmocR AND REVISION LETTER, MANUFACTURER’S 

SERIAL NUMBER AND CONNECTION DATA. PER NO 1002019 THE MANUFACTURER'S 

PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. PER Ml L-STD-129 

C. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND 1015401 EXCEPTNICKEL STRIKE MAY BE _ 

50-100 MICROINCHES AND LEAD DIA. SHALL BE 0.010 ♦ .001 DIA. A CERTIFICATION OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED PER 
SCHEMATIC DIAGRAM AND ENOS SHALL BE STRIPPED AS SHOWN. 


□.FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

3. DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 

4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85 # C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING AND AFTER THE FOLLOWING 
EXPOSURES: 

COHIGH TEMPERATURE: 71°C OPERATING 
©LOW TEMPERATURE: -18°C OPERATING 
©VIBRATION: 10 TO 2000 CPS, 20G (PER MIL-STD-202, 

METHOD 204A, CONDITION D) 

(DEDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10“* 

MM OF MERCURY. 

C. DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

D. RATED POWER LEVEL: 100 MW 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

50 VOLTS MAXIMUM INSTANTANEOUS. 
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4. SPECIAL CONDITIONING (BY MANUFACTURER): 

A.TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, +25°C AND +105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 
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PARAGRAPH 
SEAL IN6 

DIELETRIC 

STREN6TH 

INDUCED 

VOLTAGE 

INSULATION 

RESISTANCE 

. DC RESISTANCE 
AT 25°C 

INDUCTANCE 

DISTORTION (AT IKC) 

FREQUENCY 

RESPONSE 


POLARITY 

NO LOAD 
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RATIO 


TABLE I 

__ INSPECTION TESTS _ 

PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27. 

IMMERSE IN LIQUID AS INDICATED __ 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND 
BETWEEN WINDINGS AND CASE. 

APPLY 62 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 
SECuNUARY OPEN _ . 

10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 V DC) 

i R (BROWN -BLUE). = 700 OHMS MAXIMUM; R (YELLOW 

— GREEN) = 288 OHMS MAXIMUM. (SECONDARIES SERIES CONNECTED) _ 

SHALL BE 1.6 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 
MADC (1-3) __ 

_ 5% MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT, ! MADC 

(REFERENCE FREQUENCY 1KC)$ ±3 DB FROM 300 CPS TO 

20KC. Es SHALL BE DETERMINED AT IKC WITH AN OUTPUT LOAD (YELLOW TO 
GREEN (JOIN WHITE TO BLACK) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE 
OF 10,000 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT OVER THE FRE¬ 
QUENCY RANGE. _ . _ 

_ LEADS BROWN, YELLOW AND BUCK SHALL BE OF LIKE POLARITY _ 

WITH 5 VOLTS, IKC (BROWN TO BLUE), V (BROWN TO 
BLUE)/V (YELLOW TO GREEN) (JOIN WHITE TO BLACK)=2.24:1 i 3 % V(BROWN 
TO RED)/V(RED TO BLUE)=1 i 2% ' 
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REQUIREMENTS: 
GENERAL: 


GROUP I (INSPECTION BY MANUFACTURER 
AND USER) 

UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE I 

MINIMUM MARKING: MANUFACTURER’S 
PART NUMBER, AND MANUFACTURER'S 
NAME OR SYMBOL SHALL BE PERMA¬ 
NENTLY AND LEGIBLY MARKED ON 
UNIT, PER HfL-STO-130. 

LEADS: DUMET ALLOY 0.017 ♦ 0.001 
DIA., GOLD PLATED AND NYLON 
INSULATED, LEADS SHALL BE 
COLOR CODED AND ENDS SHALL BE 
STRIPPED AS SHOWN. LEADS SHALL 
CONFORM TO NASA SPECIFICATION 
1015401 EXCEPT FOR PARAGRAPH 
3.4.2, FINISHED LEAD DIAMETER. 

GROUP II (DESIGN REQUIREMENTS): 

THE UNIT SHALL MEET ALL REQUIRE¬ 
MENTS OF MIL-T-27 FOR GRADE 4, 
CLASS R, LIFE EXPECTANCY X IN 
AN AMBIENT TEMPERATURE OF 85°C 
EXCEPT PARAGRAPH 3.1 AND LIFE 
TEST UNDER GROUP C INSPECTION 
TESTS WHICH SHALL BE WAIVED. 


SUPPLIER SHALL CONFORM TO THE 
QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NASA SPECIFI¬ 
CATION ND-1015404, CLASS 2. 
AMBIENT TEMPERATURE RANGE: 
OPERATING: 0°C TO *8500 
NON-OPERATING: -65°C TO +85°C 
ALTITUDE: 120,000 FEET OPERATING 
RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA 
MAXIMUM 

GROUP III (SPECIAL CONDITIONING BY 
MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE 
CYCLED FOR 5 CYCLES PER MIL- 
STD-202B METHOD 102A EXCEPT 
THAT THE TEMPERATURES SHALL BE 
-55°C, +25°C AND ♦105°C AND 
EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. 
DURING THE LAST CYCLE THE UNIT 
SHALL BE TESTED FOR CONTINUITY 
AT EACH OF THE AMBIENT CONDI¬ 
TIONS. AFTER STABILIZATION AT 
ROOM TEMPERATURE UNIT SHALL 
PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE 
WITH STANDARDS PRESCRIBED BY MIL- 
D-70327. 
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TABLE 1 

INSPECTION TESTS 

1 Miiunrns in PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER5 IN SPECIFICATION MIL-T-27A j 



4.7.3.2.1 

DEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BtTWELN 
WINDINGS AND CASE. ......„. 

4.7.6 

INDUCED VOLTAGE: APPLY 62 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 
SECONDARY OPEN.____ . „ , m _ wtv y 

4.7.7 

INSULATION RESISTANCE: 10.000 MEGHOMS MINIMUM AT 25°C.(USE 100 VDC MAX.; 

4.7.9.3 

DC RESISTANCE (AT 25°C): R(BR0WN-BLACK)=700 OHMS MAXIMUM R(YELLOW-GREEN)= 
288 OHMS MAXIMUM. (SECONDARIES SERIES CONNECTED) 

4.7.9.4 

INDUCTANCE: SHALL BE 1.6 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 
(1-3) —- 

4.7.9.5 

DISTORTION (AT 1 KC): 5% MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT, 1 

4.7.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) ±3 DB FROM 300 CPS TO 

20 KC Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD YELLOW TO 
GREEN (JOIN WHITE TO BLACK) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE 

OF 10,000 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT OVER THE FRE¬ 
QUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS BROWN. YELLOW AND BLACK SHALL BE OF LIKE POLARITY 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1 KC (BROWN TO BLUE), V(BROWN TO 

BLUE)/V(YELLOW TO GREENKJOIN WHITE TO BLACK)=2.24: 1 * 2% V(BROWN 

TO RED)/V(RED TO BLUE)=1 i 2% 
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SCHEMATIC DIAGRAM 


’KUUJKtMt.l'M INUIt- 

|. A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON 
THIS DRAWING EXCEPT LEAD MATERIAL SPECIFICATION 
AND PHYSICAL DIMENSIONS. 


B. UPON SPECIFIC INSTRUCTION BY TECHNICALDIRECTIVEL 
(TD) PROCURE THIS PART AS CHANGE SYMBOL (-) BY 
ORDERING TO VENDOR CATALOGUE NUMBER AND 
SPECIFICATIONS. REFERENCE ND 1002034. 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE| 
IS MADE TO THIS DRAWING BY OTHER THAN 

. REVISION SYMBOL (-) 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND1002034 FOR THIS DRNIK. 
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NOTICE — WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT IMCIUU MO aCSPOMSUUUTT NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FTJltWTSHEO. OR 
IN ANY WAV SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PATENYED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REVISIONS 


DATE I APPROVAL 


.REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH HIL-T-27A, TYPE TF4SX13YY IN ADDITION TO THE REQUIRE¬ 
MENTS SPECIFIED HEREIN. 


A REPLACED BY REV B WITH CHANCES 1a 
PER TDRR OZ'l'tf 




GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

LEAD COLORS: PRIMARY, BLUE/BROWN, CT RED, SECONDARY YELLOl/GREEN, CT BLACK. 
ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE (Z s ) 

FREQUENCY RESPONSE 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

POLARITY: BROWN AND YELLOW LEADS HAVE THE SAME POLARITY. 

MARKING^ UNITS SHALL BE MARKED PER M1L-STD-130 WITH THE MANUFACTURER'S NAME, TRADE¬ 
MARK, OR CODE AND TYPE DESIGNATION. 


FOB INFflDMATimi f \KU\f 

5 Vat •■«« Vlliviri I IVI 1 villil 


GROUP II (DESIGN REQUIREMENTS): 


ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A WITH NO 
FAILURES. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. - 


CLASS B RELEASE TOR No. -»ATE 


1,750 , . 1 468 
1.2^0 MAX" 


MAX. DIA 


GROUP III (SPECIAL CONOITIOHING BY MANUFACTURER): . 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER NIL-STD-202B METHOD 102A 
, EXCEPT THAT-THE TEMPERATURES SHALL BE r55*C, *25*C AND >105*0 AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH-TEMPERATURE.- DURING THE A.AST CYCLE THE UNIT SHALL 
BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 
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INTERPRET DRAWINO IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE — WHIN GOVERNMENT DRAWINGS. SRECIFICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREST INCURS NO RESPONSIRILITT NOR ANT OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED FURNISHED ON 
IN ANT WAT SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO NE REGAROEO DT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
IN6 ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SILL ANT 
PATENTCO INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


a pzcoioi 


REVISIONS 


DATE I APPROVAL 


REPLACES REV A WITH CHANGES ANO 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZZ-tf 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27, 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUP ' *FR SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
"’’NTAINED IN NASA SPECIFICATION ND 1015404, CLASS 2. 
IN ..WET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


BROWN 




YELLOW 


BLACK 


GREEN 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAWING 
NUMBER AND REVISION LETTER, MANUFACTURER'S SERIAL NUMBER 
AND CONNECTION DATA. THE MANOFACTURER'S PART OR TYPE 
NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 

0.016 1 0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE 
IN PRODUCTION (AT WHICH TIME THIS DRAWING WILL BE 
UPDATED BY CHANGE) THE LEAD MATERIAL SHALL BE DUMET 
ALLOY 0.017 1 0.002 DIA., GOLD PLATED AND NYLON 
INSULATED. LEADS SHALL BE COLOR CODED AND ENDS 
SHALL BE STRIPPED AS SHOWN. IN ALL OTHER RESPECTS 
LEADS SHALL CONFORM TO ND-1015401. A CERTIFICATION 
OF COMPLIANCE WITH THIS LEAD MATERIAL REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R, LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING AND AFTER THE FOLLOWING 


SCHEMATIC DIAGRAM 
VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 


EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 


REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10 
MM OF MERCURY 

RATED POWER LEVEL: 100 MW 
DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 50 VOLTS MAXIMUM INSTANTANEOUS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 


TABLE I 


NUMBERS IN 
PARAGRAPH 
*7T5XT 

4.7.5 

4.7.6 

47717 

4.7.9.3 

4.7.9.4 

r _ 

4.7.9.5 

4.7.9.7 


4.7.9.14 

4.7.9.17 


_ X INSPECTION TESTS __ 

PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27. 

SEALING 

DIELECTRIC STRENGTH: APPLY 200 VOLTS (RMS) BETWEEN WINDINGS AND 

BETWEEN WINDINGS AND CASE. __ 

INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 
SECONDARY OPEN. _ 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC.) 

DC RESISTANCE (AT 25°C): R(BF.OWN-BLUE) = 1219 OHMS MAXIMUM R(YELLOW- 

GREEN) = 1469 OHMS MAXIMUM. _ 

INDUCTANCE: SHALL BE 2.0 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 0 

MADC (BROWN-BLUE). _ 

DISTORTION ( AT 1 KC): 5% MAXIMUM WITH 10,000 OHM LOAD AT 100 MW 

OUTPUT. _ 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) 13 DB FROM 300 CPS 
TO 20 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
YELLOW TO GREEN OF 10,000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 
10,000 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT OVER THE FRE- 

QUENCY RANGE. _ 

POLARITY: LEADS BROWN AND YELLOW SHALL BE OF LIKE POLARITY. _ 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1 KC (BROWN TO BLUE), V(8R0WN TO 
BLUE)/V(YELLOW TO GREEN) = 1 t 3% V(BROWN TO RED)/V(RED TO BLUE) = 

1 t 2%. V(YELLOW TO BLACK)/V(BLACK TO GREEN) = 1 1 2%. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS MO RESPOMS1RJLJTV NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY IAVE FORMULATED. FORNTSMtO. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR COLORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR BELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


tZCOIOI 


REVISIONS 


DATE APPROVAL 


REQUIREMENTS: 

' UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF4SX13YY IN ADDITION TO THE REQUIRE- 
' MEHTS SPECIFIED HEREIN. 

CROUP I (INSPECTION BY SUPPLIER ANO USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

LEAD COLORS: PRIMARY, BLUE/BROWN, CT RED, SECONDARY YELLOV/GREEN, CT BLACK. 
ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE (Z s ) 

FREQUENCY RESPONSE 

" FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

POLARITY: BROWN AND YELLOW LEADS HAVE THE SAME POLARITY. 

MARKING: UNITS SHALL BE MARKEO PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADE¬ 
MARK, OR CODE AND TYPE DESIGNATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A WITH NO 
FAILURES. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 
i: GROUP III (SPECIAL CONDITIONING BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202B METHOD 102A 
. EXCEPT THAT THE TEMPERATURES SHALL BE -55*C, *25*0 AND +105*0 AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH-TEMPERATURE.- DURING THE LAST CYCLE THE UNIT SHALL 
BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
-AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT FURFOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIRILITY NOR ANT ORLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNNENT MAY HAVE FORMULATEO. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY INPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY RE RELATED THERETO. 


NOTES; 

I. GENERAL REQUIREMENTS: 


A. 


UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-1854G. 
CHARACTERISTIC G; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 


2. ELECTRICAL REQUIREMENTS: 


POWER RATING: 

Cl) FREE AIR: 5 WATTS AT *25*0, DERATED LINEARLY TO ZERO AT ♦275«C. 
MOUNTED ON ALUMINUM PANEL (12 X 12 X .059): 5 WATTS AT +100*0 

DERATED LINEARLY TO ZERO AT +275*C. BASED ON +275*C HOT SPOT 
TEMPERATURE AND 3X MAXIMUM DEVIATION AFTER 1000 HOURS LOAD LIFE. 


( 2 ) 


B. MAXIMUM WORKING VOLTAGE: 130 VOLTS. 

C. TEMPERATURE COEFFICIENT: 4 20 PPM/*C. 

D. DIELECTRIC TEST VOLTAGE: 1000 VOLTS. 


CONSTRUCTION REQUIREMENTS: 


LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT 
SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) 
POUNO VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) 
BENDS SHALL BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT WHILE IN THE 
SAME PLANE, THROUGH 90* IN ONE DIRECTION. THEN BACK 160* TO THE OPPOSITE 
DIRECTION. THEN BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE 
OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) 
POUNDS MINIMUM. 


B. MARKING: MARK UNITS PER Mtt-STD-130 WITH MANUFACTURER'S NAME AND/OR 
SYMBOL, TYPE NUMBER, POWER RATING, RESISTANCE VALUE AND TOLERANCE. 
MARKIN6 OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION NO 1002057. 


S. 


QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 


t. 


IN NASA SPECIFICATION NO 1015404, CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. 
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_ REVISIONS 

| DIICHIfTION 

REPLACES REV A WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR OZtyC 


DATE I APPROVAL 


i/n/u I Jk* 


REQUIREMENTS* 

GENERAL* 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF SPEC¬ 
IFICATION MlL-R-18546, CHARACTERISTIC 6; EXCEPT AS SPEC- 
IF IED HEREIN 

PACKAGINGt UNITS SHALL BE PACKAGED PER MIL-R-18546, LEVEL 

A. 

INSPECTION AND ACCEPTANCE} 

ELECTRICAL REQUIREMt.NISt 

RESISTANCE} PER TABLE 
NFSISTANCE TOLERANCE} PER TABLE 
MECHANICAL REQUIREMENTS} 

LEAD DATA} NICKEL PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING} UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 
NASA PART NUMBER AND REVISION LETTER, AND WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL, POWER RATING, 
RESISTANCE VALUE AND TOLERANCE. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART CR PACKAGE. MARK¬ 
ING OF U*iT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL INCLUDE NASA PART NUMBER AND REVISION LETTER. 

DESIGN REQUIREMENTS} 

PER MIL-R-18546 EXCEPT AS MODIFIED BY THIS DRAWING. 

POWER RATING: 

FREE AIRt S WATTS AT ♦25°C, DERATED LINEARLY TO ZERO 
AT ♦275°C. 

MOUNTED ON AU3KNUM PANEL (12 X 12 X .059)} 5 WATTS 

AT ♦1C0°C DERATED LINEARLY TO ZERO AT ♦275°C. 

BASED ON ♦275°C HOT SPOT TEMPERATURE AND 3% MAXIMUM 
DEVIATION AFTER 1000 H0URS_L0AD LIFE. 

MAXIMUM WORKING VOLTAGE} E * \/PR OR 130 VOLTS. 

TEMPERATURE COEFFICIENT} 

50JLAND ABOVE a * 20 PPM/°C 
1JLTO 5U_fi_* * 40 PPM/°C 

EIEI^EeSKM i^CAPAftU^wlfTHSTANDING TWO*?!) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITN RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT WHILE IN 
THE SAME PUNE, THROUGH 90° IN ONE DIRECTION, THEN 
BACK 180° TO THE OPPOSITE DIRECTION, THEN BACK 90° TO 
THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK 
OF PERFQRftSAHCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL - 

PULL OF FOUR (4) POUNDS MINIMUM. - 

RESISTANCE ELEMENT} RESISTANCE WIRE USED SHALL HAVE_ 

A MIN. DIA. OF .001 INCH. (SEE NOTES FOR 
EXCEPTIONS). 


SPECIAL CONDITIONING BY SUPPLIER} 

BURN-IN: UNITS SHALL 8E BURNED-IN FOR 100 HOURS AT ♦25°C 
UNMOUNTED AT RATED WATTAGE (FREE AIR) • STANDARD LINE 
FREQUENCY 1-1/2 HRS ON AND 1/2 HR. OFF. UNITS CHANGING 
JARBS RESISTANCE MORE THAN 0.5* FOR U UNITS. OR .05* FOR 0.1* UNITS 
OR EXCEEDING THE INITIAL TOLERANCE,SHALL BE REJECTED. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-1854G, 
CHARACTERISTIC G; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

2. ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 

(1) FREE AIR: 5 WATTS AT ♦25«C, DERATED LINEARLY TO ZERO AT »275*C. 

(2) MOUNTED ON ALUMINUM PANEL (12 X 12 X .059): 5 WATTS AT +100*C 
DERATED LINEARLY TO ZERO AT *275*C. BASED ON *275*0 HOT SPOT 
TEMPERATURE AND 3* MAXIMUM DEVIATION AFTER 1000 HOURS LOAD LIFE. 

B. MAXIMUM WORKING VOLTAGE: 130 VOLTS. 

C. TEMPERATURE COEFFICIENT: 1 20 PPM/*C. 

D. DIELECTRIC TEST VOLTAGE: 1000 VOLTS. 

3. CONSTRUCTION REQUIREMENTS: 

A. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT 
SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) 
POUND VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) 
BENDS SHALL BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT WHILE IN THE 
SAME PLANE. THROUGH 90* IN ONE DIRECTION. THEN BACK 180* TO THE OPPOSITE 
DIRECTION, THEN BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE 
OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) 
POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR 
SYMBOL, TYPE NUMBER, POWER RATING, RESISTANCE VALUE AND TOLERANCE. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

4. QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION NO 1002057. 

5. QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN NASA SPECIFICATION ND 1015404, CLASS 2. 

G. INTERPRET ORAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN* 
MENT THERERY INCURS NO RESPONSIRILITY NOR ANY ORLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGAROED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY* 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


i REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF4SX13YY IN ADDITION TO THE REQUIRE¬ 
MENTS SPECIFIED HEREIN. 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401, A 
^CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

LEAD COLORS: PRIMARY BLUE/RED; SECONDARY YELLOW/GREEN, CT BLACK. 

* ELECTRICAL. CHARACTERISTICS: PER TABLE II. 

PRIMARY IMPEDANCE (Zp) ' 

SECONDARY IMPEDANCE (Z s ) 

FREQUENCY RESPONSE 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

POLARITY: BLUE AND YELLOW SAME POLARITY. 

MARKING: UNIT SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADE¬ 
MARK, OR CODE AND TYPE DESIGNATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A WITH NO 
FAILURES. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 

1 GROUP ill (SPECIAL CONDITIONING BY.MANUFACTURER): 

.TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MlL-STD-202B METHOD T02A 
4 EXCEPT THAT THE TEMPERATURES SHALL BE *55*C, l«25PC'AND ♦105»C AND EXPOSURE TIME 
- EMAIL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL BE 
TESTEO FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT 
ROOM REMPERATURE UNIT SHALL PASS-NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 
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NOTICK — WHIM eOVIHNMCHT DRAWINRS. RPtCir 1C ATIOR*. OK OTH <* “*7* 
AH UtIO FOR ARY PURPOSt OTMIR THAR IH CORRCCTIOR WITH A OCFIRITILY 
RKLATKO 60VCRRHCHT PROCURCMINT OFCRATIOH. THi UNITED $TATM SOVERN- 
■CRT TNERCRV IRCURS NO RESFORSIRILITV HOR ARY ORLICATIOH WHATSOEVER^ 
ARC THE FACT THAT THE ROVERRRERT RAT HAVE FORRULATEO. FURNISHED. OR 
IH ART WAT SUFFLIEO THE SAID DRAWIHRS. SPECIFICATIONS OR OTHER DATA IS 
HOT TO RE RE6ARM0 RT IHFLICATIOH OR OTHERRISE AS IH ART HANRER 
LICENSINC THE HOLDER OR ART OTHER FERSOH OR CORFORATIOR. OR CONVEY- 
IRC ART RI6HTS OR FERHISSIOH TO RARUFACTURE. USE. OR SELL ART 
FATENTEO IHVEHTIOH THAT RAT IH ART WAT RE RELATEO THERETO. 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CUSS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING N'JMRrR AND REVISION LETTER, MANUFACTURER'S 
SERIAL NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 ± 0.001 
DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUCTION (AT 
WHICH TIME THIS DRAWING WILL BE UPDATED BY CHANGE) THE 
LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 t 0.002 DIA., 

GOLD PLATED AND NYLON INSULATED. LEADS SHALL BE COLOR 
CODED AND ENDS SHALL BE STRIPPED AS SHOWN. IN ALL OTHER 
RESPECTS, LEADS SHALL CONFORM TO ND 1015401. A CERTIFI¬ 
CATION OF COMPLIANCE WITH THIS LEAD MATERIAL REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C 

THIS UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 


EXPOSURES: 

HIGH TEMPERATURE: 
LOW TEMPERATURE: 


71 # C OPERATING 
-18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~ 4 
MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
49 VOLTS MAXIMUM INSTANTANEOUS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55 # C, ♦25 # C AND ♦105 # C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


NUMBERS 
PARAGRAPH 
4.7.3.2.1 
T775 

TT76 

♦.7.9.3 


♦.7.9.5 

T7XT 


TABLE 1 

_ INSPECTION TESTS _ 

IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL -T-27 

SEALING _ __ 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS> BETWEEN WINDINGS AND BETWEEN 

WINDINGS AND CASE. _ 

INDUCED VOLTAGE: APPLY 63 VOLTS, 2000 CPS TO TERMINALS RED AND BLUE, 

SECONDARY OPEN. _____ 

INSULATION RESISTANCE: 10.000 MEGOHMS MIN IMUM AT 25°C. (USE 100 VDC.) 

DC RESISTANCE (AT 25°C): R(9LUE-RED) = 975 OHMS MAXIMUM R (YELLOW-GREEN) = 
239 OHMS MAXIMUM. 

INDUCTANCE: SHALL B£ l.fi HFMIF5 WnImum WITH 5 VOLTS, 1000 CPS, 1 madC 

(BLUE TO RED) ___ 

' DISTORTION (AT 1 KC): 5* MA XIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT 

‘ Fluency response: Preference frequency iooo cps) : 3 db from 300 cps to 

20 KC. E s SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD YELLOW TO 
GREEN OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 
1 MADC. Ee SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

' P OLAR I TV: LEADS BLUE~AHfl YELLO#~?iULLbe OF Tike POLARITY 
' M LOAD YOLtAGE RAT 16': WITH 5 VOLTS, 1 KC (BLUE TO RED), VCBLUE TO 
REQ/V(YELLOW TO uREEN) S 2.24:1 ± 3% V(YELLOW TO BLACK/ 

V(BLACK TO GREEN) = 1 ± 2% 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER JATA IS 
NOT TO BE REGARDEO BT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A. TYPE TF4SX13YY IN ADDITION TO THE REQUIRE¬ 
MENTS SPECIFIED HEREIN. 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401, A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

LEAD COLORS: PRIMARY BLUE/RED; SECONDARY YELLOW/GREEN, CT BLACK. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE (Z s ) 

FREQUENCY RESPONSE 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

POLARITY: BLUE AND YELLOW SAME POLARITY. 

MARKING: UNIT SHALL BE MARKED PER NIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADE¬ 
MARK. OR CODE AND TYPE DESIGNATION. 

GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A WITH NO 
FAILURES. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 

1 GROUP III (SPECIAL CONDITIONING BY-MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES RER MlL-STD-202B METHOD T02A 
EXCEPT THAT THE TEMPERATURES -SHALL BE -55*C, >259C AND >105*0 AND EXPOSURE TIME 
SHALL BE IS MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL BE 
TESTED FOR CONTINUITY AT-EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT 
ROOM REMPERATURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF MIL-T-27, TYPE 
TF SX21ZZ EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN 
HD 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. PACKAGING AND PACKING: LEVEL C (MANUFACTURER'S NORMAL COMMERCIAL PRACTICE). 

UNIT PACKAGES, INTERIOR PACKAGES, AND EXTERNAL CONTAINERS SHALL BE MARKED WITH 
THE MANUFACTURER'S NAME AND PART NUMBER AS WELL AS THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

F. MARKING: EACH TRANSFORMER SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S 
Name anD/OR SYMBOL, PART NUMBER AND TERMINAL IDENTIFICATION. 


2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE. DC: 

(1) TERMINAL (1-2): 905 1 98 OHMS 

(2) TERMINAL (3-5): 4400 1 440 OHMS 

(3) TERMINAL (3-4)(4-5): 2200 1 220 OHMS 

C. DIELECTRIC WITHSTANDING VOLTAGE (SEA LEVEL): 500 VOLTS RMS, MINIMUM. 

D. INSULATION RESISTANCE: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. 

E. TURNS RATIO: 

(1) [1,2:3,5]: 1:3 1 2 TURNS. 

(2) [1,2:3,4] 11,2:4.5): 1:1-1/21 1 TURN. 


3. DESIGN: 

A. POWER, OUTPUT: 1 MILLIWATT. 

B. WORKING VOLTAGE: 50 VOLTS. MAXIMUM. 

C. MAXIMUM AMBIENT TEMPERATURE: ♦90*C. 


D. TERMINAL PULL: 2 POUNDS, MAXIMUM. 

E. NO LOAD (CENTER TAP UNBALANCE): 1* MAXIMUM, WITH 5 VOLTS, 1000 CPS, 1 MILL I AMPERE 
OC APPLIED TO TERMINAL (1-2). 


F FREQUENCY RESPONSE: 1 3 DB, FROM 70 TO 15,000 CYCLES, Zj ■ 15,000 OHMS (1-2), 
Z L « 135,000 OHMS (3-5), E S « 1 VOLT WITH REFERENCE FREQUENCY • 1,000 CPS. 


6. IMPEDENCE, PRIMARY (1-2): 15,000 OHMS 1 10* WITH 1 VOLT AT 1000 CPS AND 1 
MILL I AMPERE DC APPLIED TO (1-2) AND AN IMPEDANCE OF 135,000 OHMS CENTERTAPPEP 
ACROSS (3-5). I 


4. SPECIAL CONDITIONING: 

A. EACH TRANSFORMER SHALL BE BURNEO-IN FOR 50 HOURS AT AN AMBIENT 
TEMPERATURE OF ♦90*C AT 1 MILLIWATT POWER OUTPUT AND 1 MILLI- 
AMPERE DC IN THE PRIMARY (1-2), AFTER BURN-IN, TRANSFORMERS 
SHALL MEET SPECIFICATION REQUIREMENTS. 

1 | 
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•ATCATEO INVENTION THAT AAT IA AAV WAV BE RBLATCO THERETO 


li 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH MIL-T-27. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 

DDrQPOIArn IN klll_n_7D^97 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING: LEVEL C (MANUFACTURER'S NORMAL 
COMMERCIAL PRACTICE) 

UNIT PACKAGES, INTERIOR PACKAGES, AND EXTERNAL CONTAINERS 
SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL, THE NASA DRAWING NUMBER AND REVISION LETTER. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INSPECTION AND ACCEPTANCE: 

MINIMUM MARKING: MARK PERMANENTLY AND LEGIBLY WITH NASA 
DRAWING NUMBER AND REVISION LETTER, MANUFACTURER'S NAME 
OR SYMBOL AND LEAD IDENTIFICATION. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A 
CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 
6, CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE 
OF 85°C. EXCEPT QUALIFICATION AND LIFE TEST UNDER GROUP 
C INSPECTION TESTS WHICH SHALL BE WAIVED. 

RATED POWER LEVEL: 1 MW 
WORKING VOLTAGE: 50 VOLTS MAXIMUM. 


SPECIAL CONDITIONING (100%) BY MANUFACTURER: 

EACH TRANSFORMER SHALL BE BURNED-IN FOR 50 HOURS AT AN 
AMBIENT TEMPERATURE OF ♦90°C AT 1 MILLIWATT POWER 
OUTPUT AND 1 MILL I AMPERE DC IN THE PRIMARY (1-2), AFTER 
BURN-IN, TRANSFORMERS SHALL MEET SPECIFICATION REQUIREMENTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. 




APPLICATION 


mm 


r* ^gia *VKBBg fa 


ERm*K!l9r 


REVISIONS 


L 



iSCOIOI 


SYM 

DESCRIPTION ] 

DATE 

APPROVAL 

B 

REPLACES 
UPGRADED 
PER TDRR 

REV A WITH CHANCES AND 

TO CLASS A RELEASE 

014 / z. 

8 / 

urS 


©- 

PRIMARY 

®- 


1 



© SECONDARY 


VOLTAGES AND CURRENTS 
ARE RMS VALUES UNLESS 
OTHERWISE NOTED. 

SCHEMATIC DIAGRAM 


B 

B 

SHEET 1 

SHEET 2 

1 REVISION STATUS OF SHEETS 1 




a 


REPLACES REV A WITH CHANGE 


QTY 

REQD 


PART OR 

NOMENCLATURE OR 

FIND 

IDENTIFYING NO. 

DESCRIPTION 

NO. 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

* - *005 :t — 

DO NOT SCALE THIS DRAWING 


M I T 

INSTRUMENTATION LAB 
Camwwiogc Mass 

CONTRACT 497 


DATE -6 


MATERIAL 

SEE REQUIREMENTS 


DRAWN 

CHECKED ^ 

APPROVAL^ 

APPROVAL_ 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


TRANSFORMER, AUDIO FREQUENCY 
(1:3 TURNS RATIO) 

SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 

NONE 


ON 


FINAL FINISH 


NONE 


NASA APPROVA 


MIT APPROVAL 



CODE IDENT NO. 


SCALE NONE 


SIZE 


NASA DRAWING NO. 


WT 


1010327 

| SHEET 1 OF 2~ 


INCHES 

I . I «■ 


V 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 





































































1 

i 


4 


3 


2 


MPT ICC — WMCN •OVKUNMINT DIAWINtt. mClFICMIOHt OR OTMiR OAT* 
ARC UttO TOR ART FURFOtf OTRCR TRAR IH COHHCCTIOR WITH A OCFIN'TCLT 
RCLATIO ROVCRRMCHT MOCURCMCRT ORKRATIOR THC OAITCO *TATI* ROVCRR- 
MINT TRCRCRT IHCURS RO RCSAORSIRILlTT ROR ART OOLISATIOH WMATSOIVCR 
ARC TRC FACT THAT TRI OOVfRRRIRT HAT HAVC rORRWLATCO^ rURRISRCO O0 
•R ART WAT tURRlKO TR* SAIO ORAWIHRS. tFtCIF 1CATIOR* OR OTRCR DATA It 
ROT TO OC RCOAROCO RT IMPLICATION OR OTRCRWIftAt IR ART ««"**• 
LICCRtIRR TRC ROLOCR OR ART OTRCR FCRtOR OR CORAORATIOR. OR CORVCT- 
IRO ART RIORTt OR FCRRIUIOR TO RARUFACTURC KM. OR MU ART 
RATCHTCO IMVCHTIOR TRAT RAT IR ART RAT At RCLATCO TNCRCTO 


LZ£ 0(01 


\whm 

PER TDRR 


ADDED AND UPGRADED 
RELEASE 
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DATE I APPROVAL 


9 ^L ' Ort 


TABLE I 

_ INSPECTION TESTS _;_ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 

PARAGRAPH I _;_ 

4.7.3.2.1" SEALING __ 

4.7.5 DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE- 


4.7.7 
4.7.9.3 

4.7.9.7 


4,7,9,14 

4.7.9.17 


SEALING __ 

DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

TWEEN WINDINGS AND CORE. _ 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. _ 

DC RESISTANCE: R(1-2) = 995 OHMS j 20%; R(3-5) = 4400 OHMS - 20* 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) 

♦34b FROM 70 CPS TO 15KC. ES SHALL BE DETERMINED AT 1KC 
WITH AN OUTPUT LOAD (3-4) OF 135,000 OHMS AT 1 MW, A SOURCE 
IMPEDANCE OF 15,000 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT 

OVER THE FREQUENCY RANGE. _ 

POLARITY: LEADS 1 AND 3 SHALL BE OF LIKE POLARITY. _ 

NO LOAD VOLTAGE RATIO: WITH 1 VOLT, 1000 CPS APPLIED (1-2), 

V(1-23/V(3-5T = 1:3 ^ 3%. ALSO V(3-4)/Vf*-s1 - 1:1 t 2%. _ 

PRIMARY~TMPEDANCE (1-2): 6500 OHMS MINI MUM WITH 4 VOLTS, 

1000 CPS, 1 MADC APPLIED (1-2). SECONDARY OPEN._ 
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REVISIONS 


DESCRIPTION 


REPLACES REV A WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZt/Z, 

REVISED PER TDRR 07491 


REQUIREMENTS: 

1 . GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH MIL-T-27. 

B. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN NO 1015404, CLASS 2. 

D. PACKAGING AND PACKING: LEVEL C (MANUFACTURER'S NORMAL 

COMMERCIAL PRACTICE)* 

(1) UNIT PACKAGES, INTERIOR PACKAGES, AND EXTERNAL CONTAINERS 
SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL, THE NASA DRAWING NUMBER AND REVISION LETTER PER MlL-STD-129. 

E. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 

2 . INSPECTION AND ACCEPTANCE: 

A. MINIMUM MARKING: MARK PERMANENTLY AND LEGIBLY PER ND1002019 WITH NASA 

DRAWING NUMBER AND REVISION LETTER, MANUFACTURER'S NAME 
OR SYMBOL AND LEAD IDENTIFICATION. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

B. LEAD MATERIAL SHALL BE NICKEL ALLOY PER NO 1015400. A 

CEP T,r ’~* T ’ON OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
A EACH SHIPMENT. 

C. UNIT -cET ALL REQUIREMENTS OF TABLE I. 

3 . DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 

6 , CLASS R, LIFE EXPECTANCY X IN AN AMBIENT TEMPERATURE 
OF 85°C. EXCEPT-. QUALIFICATION AND LIFE TEST UNDER GROUP 
C INSPECTION TESTS WHICH SHALL BE WAIVED. 

B. RATED POWER LEVEL: 1 MW 

C. WORKING VOLTAGE: 50 VOLTS MAXIMUM. 

4 . SPECIAL CONDITIONING (100*) BY MANUFACTURER: 

A. EACH TRANSFORMER SHALL BE BURNED-IN FOR 50 HOURS AT AN 
AMBIENT TEMPERATURE OF ^“C AT 1 MILLIWATT POWER 
OUTPUT AND 1 MILLIAMPERE OC IN THE PRIMARY (1-2), AFTER 
BURN-IN, TRANSFORMERS SHALL MEET SPECIFICATION REQUIREMENTS. 
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TABLE I 

INSPECTION TESTS 

PERFORM TESTS PER HIL-T-27 


DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CORE. __ 

INSULATION RESISTANCE: 10.000 MEGOHMS MINIMUM AT 25°C. 

DC RESISTANCE: R(l- 2 ) = 985 OHMS * 20%; R( 3 . S ) = 4400 OHMS * 20* 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) 

-3db FROM500CPS TO 15KC. ES SHALL BE DETERMINED AT 1KC 
WITH AN OUTPUT LOAD (3-4) OF 135,000 OHMS AT 1 MW, A SOURCE 
IMPEDANCE OF 15,000 OHMS AND 1 MASS. Es SHALL BE HELD CONSTANT 
OVER THE FREQUENCY RANGE. 45 * FR0M ,00CPS TO 15KC PER PROCEEDING CHECK EXCEPT NO DC IN PRIMARY 

POLARITY: LEADS 1 AND 3 SHALL BE OF LIKE POLARITY. 

NO LOAD VOLTAGE RATIO: WITH 1 VOLT, 1000 CPS APPLIED (1-2), 
V(1-2)/Vf3-5i = 1:3 ♦ 3*. ALSO Vfa-Al/W= 1 ;1 ♦ 2?C. 

primary Impedance ( 1 - 2 ):"" 6500 Qhms minimum WITH 4 VOLTS, - 

1000 CPS. 1 MADC APPLIED (1-2). SECONDARY OPEN._ 


THIS SHEET ADDED 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


UST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


transformer, audio frequoky 

(1:3 TURNS RATIO) 


SPECIFICATION CONTROL 



1010327 


I'l—I 1 i I II I■ 






















































NOTICE — WHIM GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIRILITT NOR ANT ORLIGATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED IT IMPLICATION OR OTHERWISE AS IN ANT MANNE* 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTEO INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


REQUIREMENTS: 


1 . 


2 . 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF MIL-T-27, TYPE 


B. 

C. 

D. 

E. 


F. 


TF SX21ZZ EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN 
ND 1015404, CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

PACKAGING AND PACKING: LEVEL C (MANUFACTURERS NORMAL COMMERCIAL PRACTICE). 

UNIT PACKAGES, INTERIOR PACKAGES, AND EXTERNAL CONTAINERS SHALL BE MARICE |V W *™ 

THE MANUFACTURERS NAME AND PART NUMBER AS WELL AS THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

MARKING: EACH TRANSFORMER SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURERS 
NAME AND/OR SYMBOL, PART NUMBER AND TERMINAL IDENTIFICATION. 


ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE, DC: 

(1) TERMINAL (1-2): 985 ♦ 98 OHMS 

(2) TERMINAL (3-5): 4400 ♦ 440 OHMS 

(3) TERMINAL (3-4)(4-5): 2200 i 220 OHMS 

C. DIELECTRIC WITHSTANDING VOLTAGE (SEA LEVEL): 500 VOLTS RMS, MINIMUM. 

D. INSULATION RESISTANCE: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. 

E. TURNS RATIO: 

(1) [1.2:3,5]: 1:3 t 2 TURNS. 

(2) [1.2:3,41 [1.2:4,51: 1:1-1/2 ♦ 1 TURN. 


DESIGN: 

A. POWER, OUTPUT: 1 MILLIWATT. 

B. WORKING VOLTAGE: 50 VOLTS, MAXIMUM. 

C. MAXIMUM AMBIENT TEMPERATURE: *90 # C. 
TERMINAL PULL: 2 POUNDS, MAXIMUM. 


D. 

E. 


NO LOAD (CENTER TAP UNBALANCE): IX MAXIMUM. WITH 5 VOLTS, 1000 CPS, 1 MILLI AMPERE 
DC APPLIED TO TERMINAL (1-2). 


F. 


G. 


FREQUENCY RESPONSE: ♦ 3 DB, FROM 70 TO 15,000 CYCLES, Z s « 15,000 OHMS (1-2), 
ll « 135,000 OHMS (3-5), E$ « 1 VOLT WITH REFERENCE FREQUENCY « 1,000 CPS. 

IMPEDENCE PRIMARY (1-2): 15,000 OHMS t 10X WITH 1 VOLT AT 1000 CPS AND 1 
mUIAMPERE DC APPLIED TO (1-2) AND AN IMPEDANCE OF 135,000 OHMS CENTERTAPPED 
ACROSS (3-5). 

SPECIAL CONDITIONING: 

A. 


EACH TRANSFORMER SHALL BE BURNED-IN FOR 50 HOURS AT AN AMBIENT 
TEMPERATURE OF 490*C AT 1 MILLIWATT POWER OUTPUT AND 1 MILLI- 
AMPERE DC IN THE PRIMARY (1-2), AFTER BURN-IN, TRANSFORMERS 
SHALL MEET SPECIFICATION REQUIREMENTS. 
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V 8220101 


REVISIONS 


DATE I APPROVAL 


. REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF4SX13YV IN ADDITION TO THE REQUIRE¬ 
MENTS SPECIFIED HEREIN. 

-GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER NASA DOCUMENT 1015401. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

LEAD. COLORS: PRIMARY BLUE/BROUN, CT RED; SECONDARY YELLOW/GREEN, CT BLACK. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PRIMARY IMPEDANCE (Zp) 

SECONDARY IMPEDANCE (Z s ) 

FREQUENCY RESPONSE 

FINISH: BLACK, SHADE NO. 37038 PER FE0-STD-595. 

POLARITY: BROUN AND YELLOW SAME POLARITY. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, TRADE¬ 
MARK, OR CODE AND TYPE DESIGNATION. 

- GROUP II (DESIGN REQUIREMENTS): 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A UITH NO 

.FAILURES. 

. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 

1: GROUP 2X1 (SPECIAL CONDITIONING 4Y MANUFACTURER): :'? yi :ui 

’TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202B METHOD 102A 
. EXCEPT THAT THE TEMPERATURES SHALL IE-55*C, *25*C AND +105*C AND EXPOSURE TIME 
' SHALL BE 15 MINUTES AT:EACH.TEMPERATURE. DURING ;THE ’LASTiCYCLE THE UNIT -SHALL BE 
TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT 
^ ROOM TEMPERATURE UMIT SHALL PASS NORMAL PRODUCTI ON TESTS. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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_ TABLE I _ 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T A - 25*C 
POUER PRIMARY WORKING OPERATING 

L'EVEL UNBALANCED VOLTAGE TEMPERATURE 
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TABLE II 

ELECTRICAL CHARACTERISTICS AT T A - 25°C (UNLESS OTHERWISE SPECIFIED) 
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PRIMARY; IMPEDANCE 
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Z P 
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OHMS 

SECONDARY IMPEDANCE 
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FREQUENCY RESPONSE 
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REFERENCE 1 MU 

' 

-3 


♦3 

DB 

PRIMARY RESISTANCE 
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NOTICE - WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS ON OTHER DATA 

ARC USED TOR ANT PURPOSE OTHER THAN IN CONNICTION 

RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UMITCO 

MENT THERERT INCURS NO RESPONSIBILITY NOR ANT MIRATION *HrrSO(VIJT 

AND THE FACT THAT THE GOVERNMENT MAT HAVE 'ORMULATEI^ FURNISHED OR 

IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS °* °™** J? 

ROT TO RE REGARDED RT IMPLICATION OR OTMRRWIRIM IN AN* 

LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AWT 
PATENTED INVENTION THAT MAT IN AMT WAT RE RELATEO THERETO. 

REQUIREMENTS: 

GENERAL: .. „ „ 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 10154-01 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 
ING NUMBER AND REVISION LETTER, MANUFACTURER’S SERIAL 
NUMBER AND CONNECTION DATA. THE MANUFACTURER'S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 ± 

0 001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUC¬ 
TION (AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 1 
0.002 DIA., GOLD PLATED AND NYLON INSULATED. LEADS 
SHALL BE COLOR CODED AND ENDS SHALL BE STRIPPED AS 
SHOWN. IN ALL OTHER RESPECTS, LEADS SHALL CONFORM TO 
ND 1015401. A CERTIFICATION OF COMPLIANCE WITH THIS 
LEAD MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 
♦, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204-A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10 _ * 

MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 0.5 MA 
RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
50 VOLTS MAXIMUM INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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MLATCO GOVERNNENT PROCURENCNT OPERATION. THC UNITCO STATES GOVERN- 
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PATENTEO INVENTION THAT MAY IN ANY WAV RE RELATED TMCMTO. 
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REVISIONS 
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REPLACES REV A WITH CHANGES AND 
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SPECIAL CONDITIONING (BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND *105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
E\CH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


TABLE I 

INSPECTION TESTS 


[NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 . | 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND 

BETWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 90 VOLTS, 2000 CPS TO LEADS BROWN TO BLUE, 
SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 V DC.) 

4.7.9.3 

DC RESISTANCE (AT 25°C) R (BROWN - BLUE) = 1038 OHMS MAXIMUM; R (YELLOW 

TO GREEN) : 228 OHMS MAXIMUM. 

4.7.9.4 

INDUCTANCE: SHALL BE 2.3 HENRYS MINIMUM WITH 5 VOLTS, 1000 CPS, 0.5 

MADC (BROWN TO BLUE). 

4.7.9.5 

DISTORTION (AT 1KC): 5 % MAXIMUM WITH 800 OHM LOAD AT 100 MW OUTPUT. 

4.7.9.7 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1KC): ±3 DB FROM 300 CPS TO 

20KC. Es SHALL BE DETERMINED AT 1KC WITH AN OUTPUT LOAD (YELLOW TO 
GREEN) OF 800 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 20,000 OHMS, AND 

0.5 MADC. ES SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

4.7.9.14 

POLARITY: LEADS BROWN AND YELLOW SHALL BE OF LIKE POLARITY. 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1KC (BROWN TO BLUE), V (BROWN TO 
BLUE)/V (YELLOW TO GREEN) = 5:1 ±3%, V(YELL0W TO BLACK) s 1:1 ±2% 

V (BROWN TO RED)/V (RED TO BLUE) = 1:1 12%. 


REPLACES REV (A) WITH CHANGE 


QTV 

PART OR 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO. 

DESCRIPTION 

NO. 
















NEXT ASSY 

USED ON 

| APPLICATION | 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


DO NOT SCALE THIS DRAWING 


MATERIAL 


HEAT TREATMENT 


FINAL FINISH 


LIST OF MATERIALS 


M I T 


INSTRUMENTATION LAB 

Cambmiooc. Mass NASS' 
owe MO _CONTRACT 497 


DRAWN </ fhTT£BSON DAT "jj j 
CHECKED &dUJL 43 


LntV/HCU IA/. g v*'". 

APPROVAL^ 


APPROVAL . 


NASA APPROVAL 




MIT APPROVAL’ 




Ql 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


TRANSFORMER, AUDIO FREQUENCY 
(5:1 TURNS RATIO) 


SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 


SCALE ,/ OA J e 


SIZE 


NASA DRAWING NO. 


1010328 


WT 


[SHEET ^ OF £ 


B 


if 


i • K 


L4 


INCHES T 

sj i ■ 1 ■ | ■ - -4 , 

| ^ PHO TOGRAPHIC SCALE ONLY j 




1010328 | Bt 
































































NOTICK — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNNENT PROCUREHENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESPONSIDILITT NOR ANT OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAT NAVE FORMULATED. FURNISHED. ON 
IN ANT WAT SUPPLIED THE SAID SOWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED NY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS ON PERMISSION TO MANUFACTURE. USE. OR SELL AWT 
PATENTED INVENTION THAT MAT IN ANT WAT DC RELATEO THERETO. 


9?eoioi 


REQUIREMENTS: 

I GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MiL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFIC’TION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


REVISIONS _ 

_ OMCWIPTION _ 

REPLACES REV A WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 0ZZZO 
REVISED PER TDRR 11975 


2 . INSPECTION AND ACCEPTANCE: 

A, UN IT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B, MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 

ING NUMUtR AND REVISION LETTER, MANUFACTURER'S SERIAL 
NUMBER AND CONNECTION DATA. PER ND 1002019. THE MANUFACTURER'S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. PER MIL-STD-129 
CLEADS* 

v-.lc.huo. LEfl0 MATERIAL SHALL BE DUMET ALLOY PER ND-1015401 EXCEPT NICKEL STRIKE MAY 

BE 50-100 MICROINCHES AND LEAD DIAMETER SHALL BE .016 i .001 DIA. A CERTIFICATION OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. LEADS SHALL BE NYLON INSULATED, 
COLOR CODED PER SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED AS SHOWN. 


SCHEMATIC DIAGRAM 


D.FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


3.DESIGN REQUIREMENTS: 

A.THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 
4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING AND AFTER THE FOLLOWING 




EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 

MM OF MERCURY. 

C DC UNBALANCE IN PRIMARY: 0.5 MA 
0 RATED POWER LEVEL: 100 MW 

E WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
50 VOLTS MAXIMUM INSTANTANEOUS. 
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NOTICE — WMCN GOVERNMENT DRAWINGS. SPECIFICATIONS. OH OTHER DATA 
AM USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED COVERNHENT PROCURENENT OPERATION. THE UNITED STATES GOVERM- 
NENT THEREDT INCURS NO RESPONSIRILITT ItvR ANT ODLIfiATION WHATSOEVER; 
ANO THE FACT THAT THE COVERNHENT NAT HAVE FORNULATEO. FURNISHEO. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO M REGARDED ST INPLICATION OR OTHERWISE AS IN ANT NANNER 
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9200101 


REVISIONS 


4. SPECIAL CONDITIONING (BY MANUFACTURER): 

A.TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 
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UPGRADED TO CLASS A RELEASE 

PER TDRR OZt-3 _ 

REVISED PER TDRR 11975 
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TABLE I 

_ INSPECTION TESTS _ 

PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27 . 

IMMERSE IN LIQUID AS INDICATED 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND 

BETWEEN WINDINGS AND CASE. __ 

APPLY 90 VOLTS, 2000 CPS TO LEADS BROWN TO BLUE, 

SECONDARY OPEN. _ 

10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 V DC.) 

R (BROWN - BLUE) = 1038 OHMS MAXIMUM; R (YELLOW 
TO GREEN) = 228 OHMS MAXIMUM. 

SHALL BE 2.3 HENRYS MINIMUM WITH 5 VOLTS, 1000 CPS, 0.5 

MADC (BKOWN TO BLUE). __ 

\ _ 5* MAXIMUM WITH 800 OHM LOAD AT 100 MW OUTPUT. 

(REFERENCE FREQUENCY 1KC): 13 DB FROM 300 CPS TO 

20KC. Es SHALL BE DETERMINED AT 1KC WITH AN OUTPUT LOAD (YELLOW TO 

GREEN) OF 800 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 20,000 OHMS, AND 

0.5 MADC. ES SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. _ 

_ LEADS BROWN AND YELLOW SHALL BE OF LIKE POLARITY. _ 

WITH 5 VOLTS, 1KC (BROWN TO BLUE), V (BROWN TO 

BLUE)/V (YELLOW TO GREEN) = 5:1 13*, V(YELL0W TO BLACK) = 1:1 12* 

V (BROWN TO RED)/V (RED TO BLUE) = 1:1 12*. 
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REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF5RX13ZZ IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

6R0UP I (INSPECTION BY SUPPLIER AND USER): 

MATCHING IMPEDANCE 
OC RESISTANCE 
TURNS RATIO 
POWER LEVEL 

POLARITY: TERMINALS 1 AND 4 SHALL HAVE THE SAME INSTANTANEOUS POLARITY. 
MARRING: UNITS SHALL BE MARRED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, 
TRADEMARK OR CODE AND TYPE DESIGNATION. 

LEAD DATA: NICKEL LEADS PER NASA DOCUMENT ND lUl54tfO. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

‘GROUP IT (DESIGN REQUIREMENTS'): 

. ELECTRICAL SPECIFICATION: PER TABLE 1. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

‘Units shall meet induced voltage and sealing requirements of mil-t-27a. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, 
CLASS 2. .. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MtL-D-70327. 
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ELECTRICAL CHARACTERISTICS AT T fl * 25*C 
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NOTICE — WHEN GOVERNMENT MAWINGS. SfECiriCATIOME. ON OTHER DATA 
ARE UNO TOR ANT PURPOSE OTHER THAN IN CONNECTION »ITH A DEFINITELY 
RELATED GOVERNMENT PROCURENEMT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREDT INCURS NO RESPONSIDILITT NOR ANT ORlIGATION WHATSOEVER: 
AMD THE PACT THAT THE GOVERNMENT MAT HAVE TOPMULATEO. FURNISHEO OR 
IM ANY WAY SUPPLISO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE RE6AR0C0 DY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAV DS RELATED THERETO. 


REQUIREMENTS: 

6ENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 1015400 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION NO 1015404, CLASS 2. 
INTERPRET DRAWIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF 
TASLE I. . 

MINIMUM MARKING: THE MANUFACTURER'S NAME OR SYMBOL, NASA 
. DRAWING NUMBER, DASH NUMBER, REVISION LETTER, MANUFAC¬ 
TURER'S SERIAL NUMBER AND CONNECTION DATA SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE UNIT. THE MANU¬ 
FACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART 
AND PACKAGE. 

LEADS: NICKEL ALLOY 200-1/8 HARD, 0.020 t .001 DIA. LEADS 
SHALL CONFORM TO NO 1015400. A CERTIFICATE OF COMPLI¬ 
ANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 5, CLASS R,LIFE EXPECTANCY X, FAMILY PER TABLE I 
IN AN AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10-A¬ 
IM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 50 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE; 
175 VOLTS MAXIMUM INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE - WMCN •OVERNWCNT MAVINES. SffCiriCATIONS. O* OTNfN MTA 
ARE UStO rOR ANY RWRROSC OTHER THAR IN tONNBCYlON WIT* A 
RELATED COVERNNENT RROCURENENT ORERATION THE UW,T «»* T * T ” 

VENT THE REST INCURS NO RESRONSIEILITT NOR ANT OELIEATION WHATSOEVER: 
AND THE FACT THAT THE COVERNNENT NAT HAVE FORNULATED. »»*••'* 

IN ANT WAT SUPPLIED THE SAID ORAWINES. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DC RCSAROCO DT INPLICATION OR OTHERWISE AS IN ANT **»*•*■ 
LICENSINE THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OE CON Ft V- 
INC ANT RICNTS ON PERNISSION TO HANUFACTURE. “»£■*• **IA ANT 
PATENTED INVENTION THAT NAT IN ANY WAT DC DELATED THERETO 


ozeoioi 


REVISIONS 


DATE I AmtOVAL 


THIS SHEET ADDED AND UPGRADED to 

CLASS A RELEASE PER TORR 013 l <> iH’fc* X* 


SPECIAL CONDITIONING, 100% (BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT RuuM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


NUMBERS IN 
PARAGRAPH 
4.7.3.2.1 
4.7.5 

4.7.7 
4.7.9.3 

4.7.9.6. 

4.7.9.7 


4.7.9.14 

4.7.9.17 


TABLE I 

_ INSPECTION TESTS _ ' 

PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27. 

SEALI NG 

SIELcCTRTC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS. 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

DC RESISTANCE (AT 25°C): R(l-3) = 1000 OHMS 1 20* R(4-6) = 1300 OHMS 

* 20%. __ 

PRIMARY IMPE3ANCC: 11,000 OHMS MINIMUM WITH 11.5 VOLTS, 300 CPS (1-3), 
SECONDARY OPEN. 

FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): * 1.5 DB FROM 375 CPS 
TO 150 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD (4-6) 
OF 10,000 OHMS AT 50 Mi, A SOURCE IMPEDANCE OF 10,000 OHMS AND 1 
MADC. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. _ 

POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY. 

NO LOAD VOLTAGE RATIO: WITH 2 VOLTS 1000 CPS 1-3, V(l-3)/V(4-6) = 1:1 
t 3* ALSO V(l-2)A(2-3) = 1:1 t 1.5X, V(4-5)/V(5-6) = 1:1 1 1.5*. 
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REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A, TYPE TF5RX13ZZ IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

MATCHING IMPEDANCE 
DC RESISTANCE 
TURNS RATIO 
POWER LEVEL 

POLARITY: TERMINALS 1 AND 4 SHALL HAVE THE SAME INSTANTANEOUS POLARITY. 
MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME, 
TRADEMARK OR CODE AND TYPE DESIGNATION. 

VEAD DATA: NICKEL LEADS PER NASA DOCUMENT ND 1U1540U. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

‘GROUP‘ft (DESIGN REQUIREMENTS'): 

ELECTRICAL SPECIFICATION: PER TABLE I. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1'Cfo2'047. 

UNITS SHALL MEET INDUCED VOLTAGE AND SEALING REQUIREMENTS OF MIL-T-27A. 
SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, 
CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-7U327. 
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ELECTRICAL CHARACTERISTICS AT T fl * 25*C 
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ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERESY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHE4 DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY NIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANY WAY BE RELATED THERETO. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

J A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-93; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

2. ELECTRICAL REQUIREMENTS: 

A. POWER. RATING: 0.035 WATTS.TO.♦125*C, DERATED LINEARLY TO ZERO AT ♦134*C. 
RESISTANCE TOLERANCE: t 0.1X. 

TEMPERATURE COEFFICIENT: ♦ 20 PPM/*C. 

MAXIMUM VOLTAGE RATING: 100 VOLTS. 

3. CONSTRUCTION REQUIREMENTS: 

J A. WINDINGS: NON-INDUCTIVELY WOUND. 

^ B. LEADS: TINNED ALLOY 180 <78% COPPER, 22% NICKEL). 

^<C. MARKING: -MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 

NUMBER, RESISTANCE-VALUE, TOLERANCE,* 

w MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
. DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

4. QUALIFICATION REQUIREMENTS: 

J A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION ND 1002057. 

5. QUALITY ASSURANCE REQUIREMENTS: 

J A. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 

6. TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT 
♦125*C AT 0.035*WAITS, UNITS SHALL BE WITHIN INITIAL*SPECIFIED*TOLERANCE 
AFTER BURN-»III. 

7. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICK — WHIR GOVERNMENT DRAWINGS. SPECIFICATIONS^ OR OVHER OATA 
AM USCD FOR AKY PURPOSE OTHER THAR IN CONNECTION ‘L'JJiI 

RELATED GOVERNMENT PROCUREMENT OPERATION THE U "' T '® 

RENT THEREBY INCURS NO RESPONSIBILITY NOR ANY ORLIOATION WHATSOEVER 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID 0RAWIN6S. SPECIFICATIONS OR OTHER '2 

MOT TO BE RE6AR0ED BY IMPLICATION OR OTHERWISE AS IN AMY 

licensing the hoi der or any other person or corporation. 

IMG AMY RIGHTS OR PERMISSION TO MANUFACTURE. U»E O* SELL AMY 

PATENTED inventiom that may in any way be relateo thereto. 


REQUIREMENTS: 

I GENERAL? 

UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R- 
93; EXCEPT AS SPECIFIED HEREIN. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 1015404, CLASS 2. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
ND 1002129 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE VALUES: PER TABLE, TOLERANCE:t Ql/J 
DIELECTRIC WITHSTANDING V0 lTAGE:500 VOLTS RMS 

MECHANICAL REQUIREMENTS: % - 

LEADS: TINNED ALLOY 180 <78* COPPER, 22* NICKEL). A . 

CERTIFICATE OF COMPLIANCE TO THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 

SHALL BE PER¬ 
MANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD- 
130.. 

THE MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA PART 
NUMBER, AND REVISION LETTER. 


DESIGN REQUIREMENTS: 

POWER RATING: 0.035 WATTS TO «125^C, DERATED LINEARLY TO 
ZERO AT ♦134°C. 

TEMPERATURE COEFFICIENT: ± 20 PPM/°C.f65c TO +I34° C ) 
MAXIMUM VOLTAGE RATING: 100 VOLTS.AND E=<Pk 
WINDINGS: NON-INDUCTIVELY WOUND. 

PER THE REQUIREMENTS OF M’L " "3 AS MODIFIED HEREIN. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS 
FOR 100 HOURS AT ♦125°C AT 0.035 WATTS. UNITS SHALL BE 
WITHIN INITIAL SPECIFIED TOLERANCE AFTER BURN-IN AND THE 
RESISTANCE CHANGE SHALL NOT EXCEED,!*. UNITS SHALL BE 


WITHIN SPECIFIED TOLERANCE BEFORE BURN-IN 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTICK — WHIN GOVCRNNCNT ON*WINKS IUCITICATIONS ON OTMIN DAI* 
ANt «SfO TON ANY NUNNOSC OTHfN THAN IN tONNCCTION WITH A DCriNITCLT 
NCLATED SOVCNNMCNT ANOCUNtHINT OPERATION. THE UN'TEO STATES GOVENN- 
MNT THEHENT INCUNS NO NESAONSINIUTT NON ANT ONLI6ATION WHATSOEVER. 
ANO THE FACT THAT THE GOVEANNENT NAT HAVE AONNULATEO. AUNNISHEO. ON 
IN ANT WAT SUAAUSO THE SAIO ONAWINCS. SPECIFICATIONS ON OTHEN DATA IS 
NOT TO NE NESANDCO NT IWPIICATION ON OTHENWISE AS IN ANT HANHEN 
LICENSING THE HOLDEN ON ANT OTHEN ASNSON ON CONAONATION ON CONVEY- 
IMG ANT NIGHTS ON AINNISSION TO NANUFACTUNE. USE. ON MU. ANT 
NATENTED INVENTION THAT NAT IN ANT WAT NE NELATEO THERETO 


REQUIREMENTS: 

L GENERAL: . . „ 

A- UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R- 
93; EXCEPT AS SPECIFIED HEREIN. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 1015404, CLASS 2. 

C. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
' ND 1002129 

D. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUES: PER TABLE;TOLERANCE:* Ql % 

(2) DIELECTRIC WITHSTANDING VOLTAGE: 500 VOLTS RMS 

B. MECHANICAL REQUIREMENTS* .. 3 -™ 

(I) LEADS: GOLO PLATED NICKEL PER ND 1015400, 

^CERTIFICATE OF COMPLIANCE TO THIS REQUIREMENT SHALL * . 
ACCOMPANY EACH SHIPMENT. 

(2)MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 

DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 

SHALL BE PER¬ 
MANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD- 
130. 

THE MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA PART 
NUMBER, AND REVISION LETTER. 


«!* 


C. DESIGN REQUIREMENTS: 

(1) POWER RATING: 0.035 WATTS TO ♦125°C, DERATED LINEARLY TO 

ZERO AT ♦134°C. 

(2) TEMPERATURE COEFFICIENT: t 20 PPM/°C.f 65 £ XL+M'd 
VS\ MAXIMUM VOLTAGE RATING: 100 V0LTS.AND E-*PR 

(4) WINDINGS: NON-INDUCTIVELY WOUND. 

PER THE REQUIREMENTS OF MIL-R-93 AS MODIFIED HEREIN. 


B 


D. SPECIAL CONDITIONING BY SUPPLIER: 

CD BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS 
FOR 100 HOURS AT *125 0 C AT 0.035 WATTS. UNITS SHALL BE 
WITHIN INITIAL SPECIFIED TOLERANCE AFTER BURN-IN AND THE 
RESISTANCE CHANGE SHALL NOT EXCEED*1)1. UNITS SHALL BE 
WITHIN SPECIFIED TOLERANCE BEFORE BURN-IN 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED POR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THERE!* INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED. OR 

IN ANY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVET- 

ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 

PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


± 


NOTES: 

1 . 


2 . 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-93; EXCEPT AS AND IN 
. ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 0.035 WATTS TO *125*C, DERATED LINEARLY TO ZERO AT *134*0. 

B. RESISTANCE TOLERANCE: ♦ 0.1%. 

C. TEMPERATURE COEFFICIENT: i 20 PPM/*C. 

D. MAXIMUM VOLTAGE RATING: 100 VOLTS. 


3. 


4 . 


5. 


G. 


CONSTRUCTION REQUIREMENTS: 

A. WINDINGS: NON-INDUCTIVELY WOUND. 

B. LEADS: TINNED ALLOY 180 (78% COPPER. 22% NICKEL). 

C. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL. 
NUMBER. RESISTANCE VALUE. TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA 
DRAWING NUMBER. DASH NUMBER, AND REVISION LETTER. 

QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NASA 
SPECIFICATION NO 1002057. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404. CLASS 2. 

TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 


♦125*C AT 0.035 WATTS. 
AFTER BURN-IN. 


HOURS AT 

UNITS.SHALL BE WITHIN INITIAL SPEC IFI ED TOLERANCE 


7. INTERPRET DRAWING IN ACCORDANCE.WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTNER DATA 
ARE USED FOR ANT PURPOSE OTNER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERESV INCURS NO RCSPONSISILITT NOR ANT OGLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOV E RNMENT WAT HATE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SCLL ANY 
PATENTED INVENTION THAT NAT IN ANY WAY RE RELATED THERETO. 


REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY (KOVAR) PER NASA 
DOCUMENT 1015402. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIRE¬ 
MENT SHALL ACCOMPANY EACH SHIPMENT. 

PACKAGING AND PACKING: -UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MH-P-19491, LEVEL A IN BOTH INSTANCES. MARKING 
OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN 
ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION LETTER. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130. 

ELECTRICAL CHARACTERISTICS: PER TABLE 11. 

ZENER VOLTAGE <V Z ) 

ZENER IMPEDANCE (Zrr AND Z7r) 


GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -G5>C TO ‘♦175*C. 

ELECTRICAL RATING: PER TABLE 1. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: TO WATTS, DERATE 83.3 MW/*C ABOVE ♦55*C.. 
THERMAL RESISTANCE; 12*C/UATT JUNCTION TO CASE. 

. POLARITY: STANDARD - ANODE TO CASE . . 

MOUNTING TORQUE: PART SHALL WITHSTAND A MOUNTING TORQUE OF 15 
INCH-POUNDS MINIMUM WITHOUT.ELECTRICAL OR MECHANICAL DAMAGE. 
MOISTING HARDWARE: PART SHALL BE FURNISHED WITH THE FOLLOWING 
HARDWARE: 

BASE SOLDER LUG: COPPER. TIN ELECTROPLATED OR BRASS, CADMIUM 
PLATED. 

METAL WASHER: LOW CARBON STEEL, COPPER PLATED OR BRASS.CADMlUM 
PLATED. 

INTERNAL TOOTH LOCKWASHER: STEEL OR PHOSPHOR BRONZE, CADMIUM 
PLATFD. 

HEX HUT: LOW CARBON STEEL OR BRASS,.CADMIUM PLATED. 

SPACER WASHER: TEFLON. 

^INSULATING WASHERS: MICA. THE WASHERS SHALL WITHSTAND A 
POTENTIAL OF LOO V RMS WITHOUT BREAKDOWN. 

. .UNITS SHALL MEET,THE QUALIFICATION REQUIREMENTS.OF MD lD'02054. 
./SUPPLIERS. SHALL (CONFORM TO THE QUALITY ASSURANCE PER NASA.DOCUMENT 
1015404, (CLASS- 2.- 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 
tBURN IN: UNITS SHALL BE BURNED .IN FOR >240 HOURS AT THE FOLLOWING 
(CONDITIONS: 

1. AMBIENT TEMPERATURE: 1&0*C 1 0*C. 

2. POWER DISSIPATION: 50% OF 100*C CASE TEMPERATURE RATING. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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REVISIONS 


DATE APPROVAL 


REPLACED BY REV B WITH CHANGES 
PER TDRR 0 2 Off 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN «IN: 

t. ZENER VOLTAGE (V 2 ) 

2. DYNAMIC IMPEDANCE (Z 2 t) 

PARAMETER CHANGE LIMITS: 

1. ZENER VOLTAGE: 1 IX OF INITIAL VALUE. 

2. DYNAMIC IMPEDANCE: i 5% OF INITIAL VALUE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MlL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREST INCURS NO RESPONSISILITY NOR ANY OBLIGATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
MOT TO BE REGAROED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


I££0!0l 


-NASA 

DASH 

NUMBER 


loot THRU 01 < 


?TABLE I 

MANUFACTURER 1 ^ ABSOLUTE MAXIMUM RATINGS T A -25*C 
POWER JUNCTION El A 
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TABLE II 

ELECTRICAL SPECIFICATIONS AT 25*C UNLESS OTHERWISE SPECIFIED 

ZENER TEST CURRENT MAXIMUM DYNAMIC MAXIMUM REVERSE CURRENT [ 
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(MADC) (MADC) (VDC) DROP AT 
2 ADC 
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HN ANT NIOWTS ON NKNNMMON TO MANWFACYUM. WM. ON SCU. ANT 
PATSNTIO IONSNTMN THAT NAT IN ANT VAV M MUTlt TUANS TO 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 
NASA DOCUMENT ND1015404-, CLASS Zr 
UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF ND1002054. LIFE TEST CONDITIONS 
SHALL BE SAME AS BURN-IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MlL-S-19491, LEVEL A. IN BOTH 
INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL- s - 

iHOMinr rur MACS nOAWIMe MMUOrp A NT) 

REVISION LETTER. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

TERMINAL DATA* TERMINAL*.*52 ALLOY 

; BASE: COPPER,ELECTRO TIN PLATED . 
MARKING: THE MANUFACTURER'S NAME OR TRADEMARK, 

TYR£ DESIGNATION, .DATE CODE, AND SERIAL NUMBER SHALL BE 
PERMANENTLY'AND LEGIBLY NARKED ON THE PART PER MIL-STD-130. 


MOUNTING HARDWARE: PART SHALL BE FURNISHED WITH THE 
FOLLOWING HARDWARE: 

BASE SOLDER LUG: COPPER, TIN ELECTROPLATED OR 
BRASS, CADMIUM PLATED. 

METAL WASHER: LOW CARBON STEEL, COPPER PLATED 
OR BRASS, CADMIUM PLATED. 

INTERNAL TOOTH LOCKWASHER: STEEL OR PHOSPHOR 
BRONZE, CADMIUM PLATED. 

HEX NUT: LOW CARBON STEEL OR BRASS, CADMIUM 
PLATED. 

SPACE WASHER: TEFLON 

INSULATING WASHERS: MICA. THE WASHERS SHALL 
WITHSTAND A POTENTIAL OF 600 V RMS WITHOUT 
BREAKDOWN. 

ELECTRICAL REQUIREMENTS: PER TABLE II 
ZENER VOLTAGE (Vz) 

ZENER IMPEDANCE (Zzt) 

* REVERSE CURRENT AT 25°C 
DESIGN R£QUIRENENTS: 

MOUNTING TORQUE: BART’SHALL WITHSTAND 4 MOUNTING TORQUE 

;0F T5 INCH POUNDS .WIN!NUM UfTROOT ELECTRICAL OR MECHANICAL DAMAGE. 

ELECTRICAL SPECIFICATIONS: PER TABLE 11 
MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -65 c C TO *175°C 
POWER DISSIPATION: 10 WATTS, DERATE 83.3 MW/°C ABOVE - 
♦55°C (T c ) ZZZZ 

THERMAL RESISTANCE: (JUNCTION CASE) 12°C/WATT MAXIMUM 
POLARITY: STANDARD - ANODE CONNECTED TO CASE 


PROCURE ONLY PROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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_ REVISIONS 

- _ description 

REPLACES REV A WITH CHANCES AND UPGRADED TO 
CLASS A RELEASE PER TORR 0» Off 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: UNITS SHALL BE BURNED IN FOR 240 HOURS UNDER 
THE FOLLOWING CONDITIONS: +Q 

CASE _TEMPERATURE: 100°C-i 0 °C 

POWER DISSIPATION: 3 WATTS 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
ZENER IMPEDANCE 
REVERSE LEAKAGE CURRENT 

THE DAtA shalL t»t PfttStiiTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE N0TE4}_— 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACfo CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING 10 MtET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHAN6ES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHAN6E LIMITS: 

ZENER VOLTAGE: * 3 % OF INITIAL VALUE 

ZENER IMPEDANCE: il5* OF INITIAL VALUE 

REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE Of? I UA, WHICHEVER IS GREATER. 


B_ REPLACES-REV (A) WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

ntACTIONS DECIMALS ANGLES 


tMTItUMENTATtON LAM 
Cammidm. MMA 
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ISCOIOI 


_ WKVIAIONA _ 

OMCWimon 

REVO THIS SHEET ADDED AND 
UPGRADED TO CLASS A RELEASE 

PET TDRR - 6 2 o V 


NASA 

DASH 

NUMBER 


POWER 

DISSIPATION 


-1 THRU -191 


_ TABLE I 

MAXIMUM RATINGS Tg 

JUNCTION I 
AND 

STORAGE 
TEMPERATURE 
(TJ AND TstdV 

6C - 

-65 TO *175 


DATS I APPROVAL 


V'7/k 1 « {Ut~ 


= 55°C (UNLESS OTHERWISE SPECIFIED) 


NASA DASH I ZENER ZENER MAXIMUM ZENER 

NUMBER VOLTAG E (V^ TEST CURRENT IMPEDANCE (OHMS] 
(VOLTS DCjlTOL I zf RTk AT IZT AT (ZK 
AT l ZT (MADC) (MADC) 


TABLE II 

ELECTRICAL SPECIFICATIONS AT 25XT C UNLESS OTHERWISE SPECIFIED 

MAXIMUM REVERSE CURRENT | VOLTAGE MINIMUM |VOLTAGE TEMP- 

(UADC) _ REGULATI ON BREAKDOWN ERATURE COEFFIC- 

HT 25°C|AT 100°C I AT VOLTS 10% I 50% I MAX VOLTAGE I ENT AT IZT 

l7M IZM AV Z AT (25°C TO *12500 
(MADC) (MADC) (VDC) IZK (%/°C) 

(VDC) 


MAXIMUM EIA TYPE 
FORWARD DESIGNATION 
VOLTAGE (FOR REF. 
DROP AT ONLY) 

2 ADC 
(VDC) 
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NOTES} 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THRU THE 
DIODE IN SUCH A DIRECTION THAT THE CATHODE IS 
POSITIVE WITH RESPECT TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 CYCLE'.*: 

AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE OF THE : : 

AC CURRENT SHALL BE 10% OF THE DC LEVEL ,, E(ACk 

(Zz s Tucr |- 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE - 

OF BREAKDOWN VOLTAGE AT 10)1 IZM. THEN INCREASING CURRENT'_ 

TO 50% IZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 

90 SECONDS. THE DIFFERENCE IN MEASURED VOLTAGE IS AVz - 

DURING THIS TEST THE DIODE SHALL BE MOUNTED ON A 5 X 5 - 

X 1/16 IN. ALUMINUM HEAT SINK IN A STILL AIR AMBIENT OF _ 

25 i 2°C. not t 

4. FOR LOTS OF MORE THAN I OO PIECES. — 
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REQUIREMENTS: 

1 GENERAL* 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 
NASA DOCUMENT ND1015404, CLASS 2. nM 

C. UNITS SHALL BE CAPABLE OF MEETING THE Q^JFICATION 
REQUIREMENTS OF ND1002054. LIFE TEST CONDITIONS 
SHALL BE SAME AS BURN-IN CONDITIONS. 

0. PACKAGING AND PACKING: UNIT PACKAGING AND PACKIN6 SHALL 
BE IN ACCORDANCE WITH MIL-$-19491, ^EL A. IN B °™ 
INSTANCES MARKING OF UNIT PACKAGES AND EXTER .. . 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MlL-S- 
13431 AKD SHALL INCLUDE THE NASA PRAWING NUMBER AND 
REVISION LETTER. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) TERMINAL DATA: TERMINAL*.*52 ALL0Y_ 

BASE : COPPER. ELECTRO TIN PLATED 

(2) MARKING* THE MANUFACTURER!S NAME. TRADEMARK. OR CODE; THE NASA DRAWING NUMBER. 

DASH NUMBER AND REVISION LETTER^ AND-MANUFACTURERS SERIAL NU ^ R ^JLL B 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD-130. THE MANUFACTURER S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 


( 3 ) MOUNTING HARDWARE: PART SHALL BE FURNISHED WITH THE 

FOLLOWING HARDWARE: .««„,»,.«« no 

(a) BASE SOLDER LUG: COPPER, TIN ELECTROPLATED OR 

BRASS, CADMIUM PLATED. _ 

(b) METAL WASHER: LOW CARBON STEEL, COPPER PLATED 

OR BRASS, CADMIUM PLATED. 

(i) INTERNAL TOOTH LOCKWASHER: STEEL OR PHOSPHOR 
BRONZE, CADMIUM PLATED. 

(d) HEX NUT: LOW CARBON STEEL OR BRASS, CADMIUM 

PLATED. 

(e) SPACE WASHER: TEFLON 

(f) INSULATING WASHERS: MICA. THE WASHERS SHALL 

WITHSTAND A POTENTIAL OF 600 V RMS WITHOUT 
BREAKDOWN 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 

( 1 ) ZENER VOLTAGE (Vz) 

( 2 ) ZENER IMPEDANCE (ZzT> 

(3) REVERSE CURRENT AT 25°C 

DCSIGN REQUIREMENTS: 

A. MOUNTING TORQUE: PART SHALL WITHSTAND A MOUNTING TORQUE 

Of MINCH POUNDS MINIMUM WITHOUT ELECTRICAL OR MECHANICAL DAMAGE. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

C. MAXIMUM RATINGS: PER TABLE I 

D. STORAGE TEMPERATURE: -65°C TO ♦^C 

E. POWER DISSIPATION: 10 WATTS, DERATE 83.3 MW/°C ABOVE 

♦55°C CTe) 

F THERMAL RESISTANCE: (JUNCTION CASE) 12°C/WATT MAXIMUM 
G. POLARITY: STANDARD - ANODE CONNECTED TO CASE 


PROCURE ONLY FROM APPROVED SOURCES 'LISTED 
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APPLICATION 
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B AND UPGRADED TO CLASS A 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: UNITS SHALL BE BURNED IN FOR 240 HOURS UNDER 

(1) THE FOLLOWING CONDITIONS: +Q 

(2) CASE TEMPERATURE: 100°C-io°C 

(3) POWER DISSIPATION: 3 WATTS 


B. 


C. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
(1) ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(a) ZENER VOLTAGE 

(b) ZENER IMPEDANCE 

(c) REVERSE LEAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE4)— 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(#) ZENER VOLTAGE: *3* OF INITIAL VALUE 

(b) ZENER IMPEDANCE: 115% OF INITIAL VALUE 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 01? I UA, WHICHEVER IS GREATER. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 

NASA DOCUMENT ND1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND1002054. LIFE TEST CONDITIONS 
SHALL BE SAME AS BURN-IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH MIL-S-19491, LEVEL A. IN BOTH 
INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
cuippimq C nMT A!NFPS SMALL BE IN ACCORDANCE WITH MIL-S- 
19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
RtviSiuii LETTlR. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) TERMINAL DATA: TERMINAL:*52 ALLOT 

BASE * COPPER, ELECTRO TIN PLATED 

(2) MARKING: THE MANUFACTURER.'.S NAME, TRADEMARK, OR CODE; THE NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION LETTER'; AND MANUFACTURER'S SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD-130. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 


(3) MOUNTING HARDWARE: PART SHALL BE FURNISHED WITH THE 
FOLLOWING HARDWARE: 

(a) BASE SOLDER LUG: COPPER, TIN ELECTROPLATED OR 

BRASS, CADMIUM PLATED. 

(b) METAL WASHER: LOW CARBON STEEL, COPPER PLATED 

OR BRASS, CADMIUM PLATED. 

(<) INTERNAL TOOTH LOCKWASHER: STEEL OR PHOSPHOR 
BRONZE, CADMIUM PLATED. 

(d) HEX NUT: LOW CARBON STEEL OR BRASS, CADMIUM 

PLATED. 

(e) SPACE WASHER: TEFLON 

(f) INSULATING WASHERS: MICA. THE WASHERS SHALL 

WITHSTAND A POTENTIAL OF 600 V RMS WITHOUT 
BREAKDOWN. 

B. ELECTRICAL REQUIREMENTS: PER TABLE 11 

( 1 ) ZENER VOLTAGE (Vz) 

(2) ZENER IMPEDANCE (ZzT> 

(3) REVERSE CURRENT AT 25°C 


3. 


DESIGN REQUIREMENTS: 

A. MOUNT INC TORQUE: PART .SHALL WITHSTAND A MOUNTING TORQUE 

;0F T5 INCH POUNDS MINIMUM WITHOUT BLECTRICAL OR MECHANICAL DAMAGE. 


B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

C. MAXIMUM RATINGS: PER TABLE I 

D. STORAGE TEMPERATURE: -65°C TO *115°C 

E. POWER DISSIPATION: 10 WATTS, DERATE 83.3 MW/°C ABOVE 

♦55°C(T e ) 

F. THERMAL RESISTANCE: (JUNCTION CASE) 12°C/WATT MAXIMUM 

G. POLARITY: STANDARD - ANODE CONNECTED TO CASE 
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1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THRU THE 
DIODE IN SUCH A DIRECTION THAT THE CATHODE IS 
POSITIVE WITH RESPECT TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 CYCLE 
AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE OF THE : 
AC CURRENT SHALL BE 10% OF THE DC LEVEL E(AC). 

111 * T(Xc) r- 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE 

OF BREAKDOWN VOLTAGE AT 10% IZM, THEN INCREASING CURRENT'_ 
TO 50% IZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 
90 SECONDS. THE DIFFERENCE IN MEASURED VOLTAGE IS AVz " 
DURING THIS TEST THE DIODE SHALL BE MOUNTED ON A 5 X 5 - 

X 1/16 IN. ALUMINUM HEAT SINK IN A STILL AIR AMBIENT OF _ 
25 i 2°C. 

4 . FOR LOTS OF MORE THAN IOO PIECES. 
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REQUIREMENTS: 

1 . GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 

NASA DOCUMENT ND10154-04-, CLASS 2.- 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND100205+. LIFE TEST CONDITIONS 
SHALL BE SAME AS BURN-IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH MIL-S-19491, LEVEL A. IN BOTH 
INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-S- 
19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) TERMINAL DATAtTERMINAL: *52ALLOY 

BASE : COPPER, ELECTRO TIN PLATED 

(2) MARKING* THE MANUFACTURER'.S NAME, TRADEMARK, OR CODE; THE NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION LETTER!; AND‘MANUFACTURER'S SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD-130. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 


3. 


(3) MOUNTING HARDWARE: PART SHALL BE FURNISHED WITH THE 
FOLLOWING HARDWARE: 

(a) BASE SOLDER LUG: COPPER, TIN ELECTROPLATED OR 

BRASS, CADMIUM PLATED. 

(b) METAL WASHER: LOW CARBON STEEL, COPPER PLATED 

OR BRASS, CADMIUM PLATED. 

(e) INTERNAL TOOTH LOCKWASHER: STEEL OR PHOSPHOR 
BRONZE, CADMIUM PLATED. 

(d) HEX NUT: LOW CARBON STEEL OR BRASS, CADMIUM 

PLATED. 

(e) SPACE WASHER: TEFLON 

(f) INSULATING WASHERS: MICA. THE WASHERS SHALL 

WITHSTAND A POTENTIAL OF 600 V RMS WITHOUT 
BREAKDOWN 

B. ELECTRICAL REQUIREMENTS: PER TABLE 11 

(1) ZENER VOLTAGE (Vz) 

( 2 ) ZENER IMPEDANCE (ZzT> 

(3) REVERSE CURRENT AT 25°C 


DESIGN REQUIREMENTS: 


A. MOUNTfNG TORQUB: PART'SHALL WITHSTAND A MOUNTING TORQUE 

iOf T5 INCH POUNDS MINIMUM WITHOUT ELECTRICAL OR MECHANICAL DAMAGE. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

C. MAXIMUM RATINGS: PER TABLE I 

D. STORAGE TEMPERATURE: -65°C TO *1TS°C 

E. POWER DISSIPATION: 10 WATTS, DERATE 83.3 MW/°C ABOVE 

*55°C (T<) 

F THERMAL RESISTANCE: (JUNCTION CASE) 12°C/WATT MAXIMUM 
G. POLARITY: STANDARD - ANODE CONNECTED TO CASE 

PROCURE ONLY FROM .APPROVED SOURCES'LISTEO . 

ON NO 1002034 FOR THIS DRAWING. V.'t " T 
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L. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THRU THE 
DIODE IN SUCH A DIRECTION THAT THE CATHODE IS 
POSITIVE WITH RESPECT TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 CYCLE: 
AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE OF THE ; 
AC CURRENT SHALL BE 10% OF THE DC LEVEL „ E(AC). 

( 1 ~ T(AC) ) r 

I. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE 
OF BREAKDOWN VOLTAGE AT 10* l ZM , THEN INCREASING CURRENT 
TO 50* lZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 
90 SECONDS. THE DIFFERENCE IN MEASURED VOLTAGE IS AV Z “ 
DURING THIS TEST THE DIODE SHALL BE MOUNTED ON A 5 X 5 - 

X 1/16 IN. ALUMINUM HEAT SINK IN A STILL AIR AM8IENT OF 
25 t 2°C. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 

NASA DOCUMENT ND1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND1002054. LIFE TEST CONDITIONS 
SHALL BE SAME AS BURN-IN CONDITIONS. 

0. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE PER ND1002019. IN BOTH 

INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SnirriNo CufiTAii«ER5 SHALL BE IN ACC0K2AKCE WITH HIL-STD-129 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) TERMINAL DATAtTERMINAL:*52ALLOY" 

BASE : COPPER, ELECTRO TIN PLATED 

(2) MARKING* THE MANUFACTURER!S NAME, TRADEMARK, OR CODE; THE NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION UETTERl} AND i MANUFACTURER'S.SE"IAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND1002019. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE, 


(3) MOUNTING HARDWARE: PART SHALL BE FURNISHED WITH THE 
FOLLOWING HARDWARE: 

(a) BASE SOLDER LUG: COPPER, TIN ELECTROPLATED OR 

BRASS, CADMIUM PLATED. 

(b) METAL WASHER: LOW CARBON STEEL, COPPER PLATED 

OR BRASS, CADMIUM PLATED. 

(s) INTERNAL TOOTH LOCKWASHER: STEEL OR PHOSPHOR 
BRONZE, CADMIUM PLATED. 

(d) HEX NUT: LOW CARBON STEEL OR BRASS, CADMIUM 

PLATED. 

(e) SPACE WASHER: TEFLON 

(f) INSULATING WASHERS: MICA. THE WASHERS SHALL 

* WITHSTAND A POTENTIAL OF 600 Y RMS WITHOUT 

BREAKDOWN 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 

( 1 ) ZENER VOLTAGE (Vz) 

( 2 ) ZENER IMPEDANCE (Zzt> 

(3) REVERSE CURRENT AT 25°C 

3. DESIGN REQUIREMENTS: 

A. MOUNTING TORQUE: PART SHAtiL WITHSIANO A MOUNTING TORQUE 

;0F $5 .INCH POUNDS IMNIMUM WITHOUT BLECTRICAL OR MECHANICAL DAMAGE. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

C. MAXIMUM RATINGS: PER TABLE I 

D STORAGE TEMPERATURE: -65°C TO ♦mOC 
E. POWER DISSIPATION: 10 WATTS, DERATE 83.3 MW/°C ABOVE - 
♦55°C(T«) _ 

F THERMAL RESISTANCE: (JUNCTION CASE) 12°C/WATT MAXIMUM 
G. POLARITY: STANDARD - ANODE CONNECTED TO CASE 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: UNITS SHALL BE BURNED IN FOR 240 HOURS UNDER 

(1) THE FOLLOWING CONDITIONS: + „ 

(2) CASE TEMPERATURE: 100°C-i 0 °C 

(3) POWER DISSIPATION: 3 WATTS 


C. 


B 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
(1) ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(a) ZENER VOLTAGE 

(b) ZENER IMPEDANCE 

( c ) prvrRQtr tFAtfACF CHR&FHIT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE4)-— 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH GH*°*CTERISTIC FROM ITS |M|TI Al. RFAMNG. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
F0LLCWIN6 BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(#) ZENER VOLTAGE: *3* OF INITIAL VALUE 

(b) ZENER IMPEDANCE: ABSOLUTE CHANGE EQUAL TO 20K OF SPECIFIED MAXIMUM ZENER IMPEDANCE. 

(c) REVERSE LEAKA6E CURRENT: 5 X INITIAL VALUE OP 1 UA, WHICHEVER IS GREATER 
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REQUIREMENTS: 

1 . GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 

NASA DOCUMENT ND10154-04-, CLASS 2, 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND1002054. LIFE TEST CONDITIONS 
SHALL BE SAME AS BURN-IN CONDITIONS. 

0 . PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE PER ND1002019. IN BOTH 

INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-STD-129 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: „ m ACO 

(1) TERMINAL DATA: TERMINAL2 ALLOY GOLD PLATE PER MIL-G-45204 TYPE1 CLASS 1 

BASE s COPPER, ELECTRO TIN PLATED 

(2) MARKING* THE MANUFACTURER'.S NAME, TRADEMARK, OR CODE; THE NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION LETTER* AND'MANUFACTURER'S SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND1002019. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 


(3) MOUNTING HARDWARE: PART SHALL BE FURNISHED WITH THE 
FOLLOWING HARDWARE: 

(a) BASE SOLDER LUG: COPPER, TIN ELECTROPLATED OR 

BRASS, CADMIUM PLATED. 

(b) METAL WASHER: LOW CARBON STEEL, COPPER PLATED 

OR BRASS, CADMIUM PLATED. 

(«) INTERNAL TOOTH LOCKWASHER: STEEL OR PHOSPHOR 
BRONZE, CADMIUM PLATED. 

(d) HEX NUT: LOW CARBON STEEL OR BRASS, CADMIUM 

PLATED. 

(e) SPACE WASHER: TEFLON 

(f) INSULATING WASHERS: MICA. THE WASHERS SHALL 

WITHSTAND A POTENTIAL OF 600 V RMS WITHOUT 
BREAKDOWN 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 

( 1 ) ZENER VOLTAGE (Vz) 

( 2 ) ZENER IMPEDANCE (Zzt) 

(3) REVERSE CURRENT AT 25°C 

DESIGN REQUIREMENTS: 

A. MOUNTING TORQUE: PART SHALL WITHSTAND A MOUNTING TORQUE 

OF T5 INCH POUNDS MINIMUM WITHOUT ELECTRICAL OR MECHANICAL .DAMAGE. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

C. MAXIMUM RATINGS: PER TABLE I 

D. STORAGE TEMPERATURE: -65°C TO ♦175°C 

E. POWER DISSIPATION: 10 WATTS, DERATE 83.3 MW/°C ABOVE - 

♦55°C(T e ) 

F THERMAL RESISTANCE: (JUNCTION CASE) 12°C/WATT MAXIMUM 
G. POLARITY: STANDARD - ANODE CONNECTED TO CASE 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 


APPLICATION 


3 























# 1 * 


I ££0101 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: UNITS SHALL BE BURNED IN FOR 24-0 HOURS UNDER 

(1) THE FOLLOWING CONDITIONS: , n 

(2) CASE TEMPERATURE: 100°C-io°C 

(3) POWER DISSIPATION: 3 WATTS 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
(1) ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 

BURN-IN: 

(a) ZENER VOLTAGE 

(b) ZENER IMPEDANCE 

(c) REVERSE LEAKAGE CURRENT 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE4) .. 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: *39 OF INITIAL VALUE 

(b) ZENER IMPEDANCE: AN ABSOLUTE CHANGE EQUAL TO 20K OF SPECIFIED MAXIMUM ZENER IMPEDANCE. 

(c) REVERSE LEAKAGE CURRENT; 5 X INITIAL VALUE 01? I UA, WHICHEVER IS GREATER. 
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TABLE 11 


ELECTRICAL SPECIFICATIONS AT 25XT C UNLESS OTHERWISE SPECIFIED 


MAXIMUM REVERSE 
(UADC) 

AT 25°C 

AT 100°C 

2 

30 



Minm 


VOLTAGE 

REGULATION 


50% 

IZM 

(MADC) 


98 490 


89 445 

82 410 

75 375 


64 320 

60.5 302.5 

52.5 262.5 

48 240 


MINIMUM VOLTAGE TEMP- MAXIMUM El A TYPE 
BREAKDOWN ERATURE COEFFIC- FORWARD DESIGNATION 
VOLTAGE I ENT AT IZT VOLTAGE (FOR REF. 
AT (25°C TO ♦125°C) DROP AT ONLY) 

IZK (%/°C) 2 ADC 

(VDC) (VDC) 




1N2974B 


1N2976B 

1N2977B 


1N2979B 

1N2980B 

1N2982B 

1N2984B 



1N2990B 

1N2991B 

1N2992B 

1N2993B 


1N2995B 

1N2997B 


1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THRU THE 
DIODE IN SUCH A DIRECTION THAT THE CATHODE IS 
POSITIVE WITH RESPECT TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 CYCLE . \ 
AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE OF THE : ’ 
AC CURRENT SHALL BE 10% OF THE DC LEVEL . _ E(AC). 

Z S 1(AC)' |- 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE ' _ 

OF BREAKDOWN VOLTAGE AT 10% IzM, THEN INCREASING CURRENT' 

TO 50% IZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 

90 SECONDS. THE DIFFERENCE IN MEASURED VOLTAGE IS AVz - 

DURING THIS TEST THE DIODE SHALL BE MOUNTED ON A 5 X 5 - 

X 1/16 IN. ALUMINUM HEAT SINK IN A STILL AIR AMBIENT OF 
25 i 2°C. — 

4. FOR LOTS OF MORE THAN IOO PIECES. 
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MLATKO KOVKRNWCNT PROCUNKNCNT OMRATION. THC UNITCO STATIS GOVCRN- 
HINT TNI MKT INCURS NO RCSFONSISILITT NOR ANT ORLISATION WHATSOCVCR; 
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IM ANT WAT SUFFLICD THC SAIO DNAWINSS. SFCCIFICATIONS OR OTNCR OATA IS 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 

NASA DOCUMENT ND1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002054. LIFE TEST CONDITIONS 
SHALL BE SAME AS BURN-IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE PER ND1002019. IN BOTH 

INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MlL-STD-129 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 


2 . 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) TERMINAL DATA: TERMINAL*• *52 ALLOY 


gold plate PER M'L-G-45204 TYPE1 CLASS 1 
BASEXOPPER GOLD PLATED-PER MIL-G -45204, TYPE I, CLASS I. 


(2) MARKING* THE MANUFACTURER'S NAME. TRADEMARK, OR CODE; THE NASA DRAWING NUMBER, 
DASH NUMBER AND REVISION LETTER; AND MANUFACTURER'S SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND1002019. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 


3. 


B. ELECTRICAL REQUIREMENTS: PER TABLE II 

( 1 ) ZENER VOLTAGE (Vz) 

( 2 ) ZENER IMPEDANCE (Zzj) 

(3) REVERSE CURRENT AT 25°C 


DESIGN REQUIREMENTS: 


A. MOUNTING TORQUE: PART SHALL WITHSTAND A MOUNTING TORQUE 

OF T5 INCH POUNDS MINIMUM WITHOUT ELECTRICAL OR MECHANICAL DAMAGE. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

C. MAXIMUM RATINGS: PER TABLE I 

D. STORAGE TEMPERATURE: -65°C TO +175°C 

E. POWER DISSIPATION: 10 WATTS, DERATE 83.3 MW/°C ABOVE 

♦55°C (T e ) 

F. THERMAL RESISTANCE: (JUNCTION CASE) 12°C/WATT MAXIMUM 

G. POLARITY: STANDARD - ANODE CONNECTED TO CASE 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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REVISIONS 

DESCRIPTION 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: UNITS SHALL BE BURNED IN FOR 240 HOURS UNDER 

(1) THE FOLLOWING CONDITIONS: , n 

(2) CASE TEMPERATURE: 100 o C_i 0 °C 

(3) POWER DISSIPATION: 3 WATTS 


REPLACES REV A WITH CHANGES AND UPGRADED TO 
8 CLASS A RELEASE PER TDRR 02 

REVISED PER TDRR £>316 7 
F REVISED PER TDRR 0 Tt? Tf 

~G~ REVISED PER TDRR O 
H REVISED PER TDRR 13 369_ 
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B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
(1) ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 

BURN-IN: 

(a) ZENER VOLTAGE 

(b) ZENER IMPEDANCE 

(c) REVERSE LEAKAGE CURRENT 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE4) 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: ±3% OF INITIAL VALUE 

(b) ZENER IMPEDANCE: AN ABSOLUTE CHANGE EQUAL TO 20% OF SPECIFIED MAXIMUM ZENER IMPEDANCE. 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR I UA, WHICHEVER IS GREATER. 
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TABLE 11 


ELECTRICAL SPECIFICATIONS AT 25CT c UNLESS OTHERWISE SPECIFIED 


ASA DASH 
NUMBER 


ZENER 


ZENER 


MAXIMUM ZENER 
IMPEDANCE (OHMS) 

MAXIMUN 

1 REVERSE 
(UADC) 

CURRENT 

AT IZT 

AT 1 ZK 

AT 25°C 

AT 100°C 

AT VOLTS 

3 

250 

2 

30 

8.0 


VOLTAGE MINIMUM VOLTAGE TEMP- MAXIMUM El A TYPE 

REGULATION (BREAKDOWN ERATURE COEFFIC- FORWARD DESIGNATION 
VOLTAGE I ENT AT IZT VOLTAGE (FOR REF. 
AT (25°C TO +125°C) DROP AT ONLY) 

IZK (%/°C) 2 ADC 

(VDC) (VDC) 



1N29748 


1N2976B 

1N2977B 


1N2979B 

1N2980B 

1N2982B 

1N2984B 


1N2986B 

1N2988B 

1N2989B 


1N2990B 

1N2991B 

1N2992B 

1N2993B 


1N29953 

1N2997B 


1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THRU THE 
DIODE IN SUCH A DIRECTION THAT THE CATHODE IS 
POSITIVE WITH RESPECT TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 CYCLE 
AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE OF THE 
AC CURRENT SHALL BE 10% OF THE DC LEVEL E(AC). 

UZ = I (AC)' r- 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE 

OF BREAKDOWN VOLTAGE AT 10% Izm. THEN INCREASING CURRENT-_ 
TO 50% IZM AND NOTING VALUE OF BREAKDOWN VOLTAGE AFTER 
90 SECONDS. THE DIFFERENCE IN MEASURED VOLTAGE IS AVz ~ 
DURING THIS TEST THE DIODE SHALL BE MOUNTED ON A 5 X 5 - 

X 1/16 IN. ALUMINUM HEAT SINK IN A STILL AIR AMBIENT OF 
25 i 2°C. 

4. FOR LOTS OF MORE THAN IOO PIECES. 
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NOTICE - WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERESY INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE OOVERfHtENT WAY NAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION ON OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT HAY IN ANY WAY BE RELATED THERETO. 
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REVISIONS 


DATE APPROVAL 


REQUIREMENTS: 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: COLO PLATEO IRON-NICKEL-COBALT ALLOY (KOVAR) PER NASA 
DOCUMENT 1015402. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIRE¬ 
MENT SHALL ACCOMPANY EACH SHIPMENT. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
' ACCORDANCE WITH HlL-P-19491. LEVEL A IN BOTH INSTANCES. MARKING 
OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN 
ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION LETTER. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-150. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

ZENER VOLTAGE (V Z ) 

ZENER IMPEDANCE (Zrr AND 77*) 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN ,IN: 

1. ZENER VOLTAGE (V z ) 

2. DYNAMIC IMPEDANCE (Z ZT ) 

PARAMETER CHANGE'LIMITS: 

1. ZENER VOLTAGE: ♦ IX OF INITIAL VALUE. 

2. DYNAMIC IMPEDANCE: ♦ 5X OF INITIAL VALUE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MlL-D-70327. 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR No. <W9? 


DATE 

3~i 


-4-45 MAX 


GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO ♦175*C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 10 WATTS. DERATE 83.3 MU/*C ABOVE ♦55*C. 

THERMAL RESISTANCE: 12*C/WATT JUNCTION TO CASE. 

POLARITY: STANDARD - ANOOE TO CASE . 

MOUNTING TORQUE: PART SHALL WITHSTAND A MOUNTING TORQUE OF 15 
INCH-POUNDS MINIMUM WITHOUT ELECTRICAL OR MECHANICAL DAMAGE. 
MOUNTING HARDWARE: PART SHALL BE FURNISHED WITH THE FOLLOWING 
HARDWARE: 

BASE SOLDER LUG: COPPER. TIN ELECTROPLATED OR BRASS. CADMIUM 
PLATEO. 

METAL WASHER: LOW CARBON STEEL, COPPER PLATED OR BRASS,CADMIUM 
PLATED. 

INTERNAL TOOTH LOCKWASHER: STEEL OR PHOSPHOR BRONZE. CADMIUM 
PLATEO. 

HEX NUT: TOW CARBON STEEL OR BRASS, CADMIUM PLATED. 

SPACER WASHER: TEFLON. 

INSULATING WASHERS: MICA. THE WASHERS SHALL WITHSTAND A 
POTENTIAL OF 600 V RMS WITHOUT BREAKDOWN. 

.UNITS SHALL MEET,THE QUALIFICATION REQUIREMENTS OF NO 1002054. 
.SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
1015404, CLASS 2. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. AMBIENT TEMPERATURE: 1O0*C ♦ 0«C. 

2. POWER DISSIPATION: .50% OF 100*C CASE TEMPERATURE RATING. 
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REVISIONS B RELEASE 00621 3-EO"*3| 


— CLASS B RELEASE PER TDRR 00621 
. REVISED « UPGRADED TO CLASS A 
* RELEASE PER TDRR 


DATE APPROVAL 
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REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEADS SHALL BE NICKEL ALLOY PER ND PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
ELECTRICAL CHARACTERISTICS: PER TABLE I. 

DC RESISTANCE 
FULL LOAD VOLTAGE 
LOAD STABILITY 
DIELECTRIC STRENGTH 
PHASE SHIFT 
INSULATION RESISTANCE 

POLARITY: TERMINALS 1 AND 3 SHALL BE OF .LIKE POLARITY. 

MARKING: ALL MARKING REQUIREMENTS OF MIL-T-27A SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON UNIT. 

COLOR: FINISH SHALL CONFORM TO COLOR 514 OF ANA BULLETIN 157 (BLACK). 

GROUP II (DESIGN REQUIREMENTS): 

UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27A WITH THE FOLLOWING CLARIFICATION: 
CLASS: S 

LIFE EXPECTANCY: X 
GRADE: 5 

UNIT SHALL MEET ALL REQUIREMENTS DURING AND AFTER THE FOLLOWING ADDITIONAL 
REQUIREMENTS: ! 

ALTITUDE: 70K FEET 
VIBRATION: 10 TO 2500 CPS AT 20G 
ELECTRICAL SPECIFICATION: PER TABLE I. 

UNITS SHALL BE CAPABLE.OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A 
WITH NO FAILURES. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, -CLASS 2. 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REVISIONS 


CLASS B RELEASE PER TDRR 


DATE APPROVAL 


REQUIREMENTS: 

UNIT SHALL BE IN ACCORDANCE WITH MIL-T-27A IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

ELECTRICAL CHARACTERISTICS: PER TABLE I. 

DC RESISTANCE 
FULL LOAD VOLTAGE 
LOAD STABILITY 
PHASE SHIFT 
INSULATION RESISTANCE 

POLARITY: TERMINALS 1 AND 3 SHALL BE OF LIKE POLARITY. 

MARKING: ALL MARKING REQUIREMENTS OF MIL-T-27A SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON UNIT. 

COLOR: FINISH SHALL CONFORM TO COLOR 514 OF ANA BULLETIN 157. 

GROUP II (DESIGN REQUIREMENTS): 

UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27A WITH THE FOLLOWING CLARIFICATION: 
CLASS: S 

LIFE EXPECTANCY: X 
GRADE: 4 

UNIT SHALL MEET ALL REQUIREMENTS DURING AND AFTER THE FOLLOWING ADDITIONAL 
REQUIREMENTS: 

ALTITUDE: 70K FEET 
VIBRATION: 10 TO 2500 CPS AT 20G 
ELECTRICAL SPECIFICATION: PER TABLE I. 

UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF MIL-T-27A 
WITH NO FAILURES. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 2. 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 

GENERAL: 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOV. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAVIN6.IN ACCORDANCE VITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002047, AS MODIFIED BY THE DESJ0M REQUIREMENTS 
OF THIS ORAUING. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFAC¬ 
TURER'S NAME OR SYMBOL AND TYPE DESIGNATION SHALL BE 
PERMANENTLY AND LE6IBLY MARKED ON UNIT. NASA DUG. NO. 4 REV. LETTER IF ANY.' 

LEADS: DUMET ALLOY, 0.017 t .001 DIA., GOLD PLATED AND 
NYLON INSULATED. LEADS SHALL BE COLOR CODED AND ENDS 
SHALL BE STRIPPED AS SHOWN. LEADS SHALL CONFORM TO 
ND 1015431 EXCEPT FOR PARAGRAPH 3.4.2, FINISHED LEAD 
DIAMETER. A CERTIFICATE OF COMPLIANCE FOR THIS LEAD 
MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


SCHEMATIC DIAGRAM 


BLUE 


WHITE 


DESI6N REQUIREMENTS: 

THIS UNIT-SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
6RADE 4, CUSS R LIFE EXPECTANCY X, FAMILY 09, IN AN 
AMBIENT TEMPERATURE OF 65<>C 
THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 6 
METHOD 204 , CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A 
MM OF MERCURY. 

DC UNBAUNCE IN PRIMARY: 2 MA MAXIMUM 
MAXIMUM DC EACH SECONDARY: 1 MA 
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SPECIAL CONDITIONING: (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, +250C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


TABLE I 

INSPECTION TESTS 


REVISIONS 


DESCRIPTION 


REPLACED BY REV B WITH CHANGES PER TDRR 






| NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 . 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN 
WINDINGS AND CASE. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

4.7.9.3 

DC RESISTANCE (AT 25°C): R(WHITE-YELLOW) = 1220 OHMS MAXIMUM; R(BR0WN- 
BLUE) = 335 OHMS MAXIMUM; R(BLACK-GREEN) = 3000 OHMS MAXIMUM. 


OPEN CIRCUIT IMPEDANCE: SHALL BE 6280 OHMS MINIMUM WITH 5 VOLTS 1 KC, 

0 DC (WHITE TO YELLOW). 

4.7.9.14 

POLARITY: LEADS WHITE; BLUE AND GREEN SHALL BE OF LIKE POLARITY. 

4.7.9.17 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 3200 CPS (WHITE TO YELLOW), 

V(WHITE TO YELLOW)/V(BLUE TO BROWN) =213%: VCWHITE TO YELLOW)/ 

V(GREEN TO BLACK) = 0.5 * 5% ALSO V(BLUE TO RED)/V(RED TO BROWN) = 
112%. 

4.7.9.18 

PHASE SHIFT: 3° MAX. PRIMARY TO EITHER SECONDARY. MEASURE WITH 5 
VOLTS, 3200 CPS, 0 DC (WHITE TO YELLOW), WITH A LOAD (BROWN TO BLUE) 
OF 11 K OHMS AND WITH NO LOAD ON BLACK TO GREEN. 
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NOTICE — WHEN GOVERNMENT OAAWINGS. SPECIFICATION* OR OTHIA OATA 
ARE USED FOR ART PURPOSE OTHER THAR IN CORRECTOR WITH A 
RELATED GOVERNMENT PROCURERERT OPERATIOR. THE UHITED STATE* 

RENT THERERT INCURS NO RESPORSIRILITT NOR ART ORUGATION 
AND THE PACT THAT THE GOVERNMENT RAT HAVE PORRULATED. P'URRISHEO OR 
IN ART WAT SUPPLIED THE SAIO 9RAWINRS. SPECIPICATIORS OR OTHER DATA IS 
ROT TO RE REGARDED RT IRPLICATION OR OTHERWISE AS IN ART ****** 
LICENSINS THE HOLDER OR ART OTHER PERSON OR CORPORATION. OR COR VET- 
IRC ANT RICHTS OR PERNISSION TO RARUPACTURE. USE. OR SELL ARY 
PATENTED INVENTION THAT NAT IN ANY WAY RE RELATEO THERETO. 
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REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 
ING NIMRFR AND REVISION LETTER, MANUFACTURER'S SERIAL 
NUMBER AND CONNECTION DATA. THE MANUFACTURER'S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 t 
0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUC¬ 
TION (AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 ± 
0.002 DIA., GOLD PLATED AND NYLON INSULATED. LEADS 
SHALL BE COLOR COOED AND ENDS SHALL BE STRIPPED AS 
SHOWN. IN ALL OTHER RESPECTS, LEADS SHALL CONFORM TO 
ND 1015401. A CERTIFICATION OF COMPLIANCE WITH THIS 
LEAD MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R,LIFE EXPECTANCY X, FAMILY 09, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF ItT* 

MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 2 MA MAXIMUM. 

MAXIMUM DC EACH SECONDARY: 1 MA 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
50 VOLTS MAXIMUM INSTANTANEOUS. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USCO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DCFINITCLT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THCRCRT INCURS NO RCSPONSIRILITT NOR ANT OGLI6ATION WHATSOEVER. 
AMO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPMCO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON ON CORPORATION. OR CONVCT- 
IMC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 
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SPECIAL CONDITIONING; 100*: (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTER FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


TABLE I 

_ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 
PARAGRAPH I 

4.7.3.2.1 SEALING _ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

_ TWEEN WINDINGS AND CASE. _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C.AT IQOV DC 

4.7.9.3 DC RESISTANCE (AT 25°C): R(WHITE-YELLOW) = 1220 OHMS MAXIMUM; R(BR0WN- 

_ BLUE) = 335 OHMS MAXIMUM; R(BLACK-GREEN) = 3000 OHMS MAXIMUM. _ 

OPEN CIRCUIT IMPEDANCE: SHALL BE 6280 OHMS MINIMUM WITH 5 VOLTS 1 KC, 

_ 0 DC (WHITE TO YELLOW). _ 

4.7.9.14 POLARITY: LEADS WHITE; BLUE AND GREEN SHALL BE OF LIKE POLARITY. _ 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 3200 CPS (WHITE TO YELLOW), 

V(WHITE TO YELLOW)/V(BLUE TO BROWN) =213%: V(WHITE TO YELLOW)/ 

V(GREEN TO BLACK) s 0.5 t 5% ALSO V(BLUE TO RED)/V(RED TO BROWN) s 
_ 1 t 2%. _ 

4.7.9.18 PHASE SHIFT: 3° MAX. PRIMARY TO EITHER SECONDARY. MEASURE WITH 5 

VOLTS, 3200 CPS, 0 DC (WHITE TO YELLOW), WITH A LOAD (BROWN TO BLUE) 
OF 11 K OHMS AND WITH NO LOAD ON BLACK TO GREEN. 
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MOTICC — WHIN SOVIRNNINT DRAWINGS. SPICIFICATIONS. OR OTHIR OAT* 
ARC UMO FOR ART PURPOSt OTHIR THAR IH CORHICTIOH WITH A OIFIRITILT 
MLATIO COVCRRRKHT PROCURINIRT OMRATIOR THI URITIO STATU «OVtAR- 
RIHT THCRCRT IRCURS RO RCSPOHSIRILITT ROR ART OOUOATIOR WHATSOIVIR. 
ARO THI FACT THAT THI SOVIRRRIRT RAT HAVI FORHULATtO. FURRISHID. OR 
IH ART WAT SUPPUID THI SAIO DRAWIHOS. SRICIFICATIORS OR OTHIR DATA IS 
ROT TO M HCARMD RT IRRLICATIOR OR ©THIRWISI AS IR ART M*HR» 
1ICIHSIRC THI HOLDCR OR ART OTHIR RIRSOR OR CORRORATIOR OR CORVIT- 
|R« ART RICHTS OR RIRHISSIOH TO RARUFACTURI. USt. OR S«LL ART 
RATCHTte IHVIHTIOH THAT RAT IR ART WAT Bt RILATIO THIRITO. 


REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2. INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 

ING NUMBER AND REVISION LETTER, MANUFACTURER’S SERIAL 
NUMBER AND CONNECTION DATA. PER N01002019. THE MANUFACTURER'S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE PER MIL-STD-129. 
c. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND-1015401 EXCEPT NICKEL STRIKE 
MAY BE 50-100 MICRO INCHES AND LEAD DIAMETER SHALL BE .016 i .001 01 A. A 
CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED PER SCHEMATIC DIAGRAM 
, AND ENDS SHALL BE STRIPPED AS SHOWN. 

0. ' FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 



3 . DESIGN REQUIREMENTS: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

GRADE 4, CLASS R,LIFE EXPECTANCY X, FAMILY 09, IN AN 
AMBIENT TEMPERATURE OF 85°C. j 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

(1) HIGH TEMPERATURE: 71°C OPERATING 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 

MM OF MERCURY. 

C. DC UNBALANCE IN PRIMARY: 2 MA MAXIMUM. 

D MAXIMUM DC EACH SECONDARY: 1 MA 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
50 VOLTS MAXIMUM INSTANTANEOUS. 



PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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MOTICK - WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARE USED POD ANT PURPOSE OTHER THAN IN CONNECTION " ,TM * ?*'• "'liL* 
RELATED GOVERNMENT PROCUREMENT OPERATION THE “"l™ 0 * T * T “ 

MENT THERERT INCURS NO RESPONSIRIUTT NOR ANT OGLIGATION WHATSOEVER. 
AMD THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS JR OTHER DATA IS 
MOT TO DC RECARDCO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEN¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL A MV 
PATENTED INVENTION THAT HAT IN AMT WAT DC RELATED THERETO. 
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SPECIAL CONDITIONING; 100%: (BY MANUFACTURER) 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTER FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


REPLACES REV A WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 

PER TDRR _ 

kREVISED PER TDRR 11976 


% * 


TABLE I 

_ INSPECTION TESTS ___ 

TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27 
PARAGRAPH I — 

SEALING: _ IMMERSE IN LIQUID AS INDICATED. ___ 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE - 

_ TWEEN WINDINGS AND CASE. ___ 

INSULATION RESISTANCE: 10.000 MEGOHMS MINIMUM AT 2 5°C.AT IQOV DC 

DC RESISTANCE (AT 25°C): R(WHITE-YELLOW) = 1220 OHMS MAXIMUM; R(BR0WN- 

_ BLUE) = 335 OHMS MAXIMUM; R(BLACK-GREEN) = 3000 OHMS MAXIMUM. _ 

OPEN CIRCUIT IMPEDANCE: SHALL BE 6280 OHMS MINIMUM WITH 5 VOLTS 1 KC, 

_ 0 DC (WHITE TO YELLOW). ____ 

POLARITY: LEADS WHITE; BLUE AND GREEN SHALL BE OF LIK E POLARITY. _ 

NO LOAD VOLTAGE WITH 5 VOLTS, 3200 CPS (WHITE TO YELLOW), 

RATIO: VlWHITE TO YELLOW)/V(BLUE TO BROWN) =213%: V(WHITE TO YELLOW)/ 

V(GREEN TO BLACK) = 0.5 1 5% ALSO V(BLUE TO RED)/V(RED TO BROWN) = 

•; ♦ 2 %. _ ' 

PHASE SHIFT: = 1 3° MAX. PRIMARY TO EITHER SECONDARY. MEASURE WITH 5 

VOLTS, 3200 CPS, 0 DC (WHITE TO YELLOW), WITH A LOAD (BROWN TO BLUE) 
OF 11 K OHMS AND WITH NO LOAD ON BLACK TO GREEN.____ 
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NOTICE — WHEN 60VCUNDENT ORAWIN«S. SMCIFICATIONS ON OTHBN DAT* 

AH UNCO fON ANT PURPOSE OTHE* THAN IN CONNECTION WITH A OEFINITELT 
KLATED SOVENNMENT PROCUREMENT OPERATION. THE UNITEO STATE* OOVENN- 
NENT TMENENT INCUNS NO RESPORSIRILITT NON ANT ONU«ATION WHATSOEVER 
ANO THE FAC. THAT THE SOVENNMENT MAT HAVE FONMULATEO. FUNNISHBD. ON 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS ON OTHEN DATA IS 
MOT TO RE NESANDED NT IMPLICATION ON OTHENWISE AS IN ANT MANNEN 
LICENSING THE HOLDEN ON ANT OTHEN PENSON ON CONPONATION. ON CONVEY¬ 
ING ANT NIGHTS ON PENMISSION TO MANUFACTURE. «*«• f* *" T 

PATENTED INVENTION THAT MAT IN ANT WAT ME RELATED THERETO. 

REQUIREMENTS: 

ft. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D. UNITS SHALL BE DESIGNED TO MEET THE REQUIREMENTS OF ND 1002047 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215 CLASS'I, CODE 1. 

2. INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAWING NUMBER AND REVISION LETTER, MANUFACTURER'S 
SERIAL NUMBER AND CONNECTION DATA PER ND1002019. 

c. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND-1015401 EXCEPT NICKEL STRIKE 
MAY BE 50-100 MICRO INCHES AND LEAD DIAMETER SHALL BE .016 i .001 DlA. A 
CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED PER SCHEMATIC DIAGRAM 
, AND ENDS SHALL BE STRIPPED AS SHOWN. 

D. FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

GRADE 4 , CLASS R,LIFE EXPECTANCY X, FAMILY 09, IN AN 
AMBIENT TEMPERATURE OF 85°C. - 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

(1) HIGH TEMPERATURE: 71°C OPERATING 

( 2 ) LOW TEMPERATURE: -18®C OPERATING 

( 3 ) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 

MM OF MERCURY. 

C. DC UNBALANCE IN PRIMARY: 2 MA MAXIMUM. 

D MAXIMUM DC EACH SECONDARY: 1 MA 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
50 VOLTS MAXIMUM INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WMCN GOVERNMENT DRAWINGS. SRCCIFICATIONS. OR OTHER DATA 

ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 

MENT THEREAT INCURS NO RESPONSIRILITT NOR ANT OALIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 

IN ANT WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

MOT TO RE REGAROED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 

LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 

ING ANT RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL AMY 
PATENTED INVENTION THAT NAT IN ANY WAY RE RELATEO THERETO. 
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SPECIAL CONDITIONING; 100*: (BY MANUFACTURER) 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, p25°C AND ♦IOSoC AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTER FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 
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TABLE I 


1 TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27 

PARAGRAPH 


SEALING: 

IMMERSE IN LIQUID AS INDICATED. 

DIELECTRIC STRENGTH: 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

INSULATION RESISTANCE: 

10,000 MEGOHMS MINIMUM AT 25°C.AT IOOV DC 

DC RESISTANCE (AT 25°C): 

R(WHITE-YELLOW) s 1220 OHMS MAXIMUM; R(BROWN- 
BLUE) = 335 OHMS MAXIMUM; R(BLACK-GREEN) = 3000 OHMS MAXIMUM. 

OPEN CIRCUIT IMPEDANCE: 

SHALL BE 6280 OHMS MINIMUM WITH 5 VOLTS 1 KC, 

0 DC (WHITE TO YELLOW). 

POLARITY: 

LEADS WHITE; BLUE AND GREEN SHALL BE OF LIKE POLARITY. 

NO LOAD VOLTAGE 
RATIO: 

WITH 5 VOLTS, 3200 CPS (WHITE TO YELLOW), 

VlWHITE TO YELL0W)/V(BLUE TO BROWN) s2.oet 3*: V(WHITE TO YELLOW)/ 

V(GREEN TO BLACK) s 0.5 t 5% ALSO V(BLUE TO RED)/V(RED TO BROWN) = 

1 t 2%. 

PHASE SHIFT: 

3° MAX. PRIMARY TO EITHER SECONDARY. MEASURE WITH 5 

VOLTS, 3200 CPS, 0 DC (WHITE TO YELLOW), WITH A LOAD (BROWN TO BLUE) 
OF 11 K OHMS AND WITH NO LOAD ON BLACK TO GREEN. 
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REVISIONS 

DESCRIPTION 


REQUIREMENTS: 

6ENERAL: 


DESIGN TO BE IN CONFORMANCE VITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CUSS 2. 
INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

UNITS SHALL BE CAPABLE OF KETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002047, AS MOOIFIED BT THE DESIGN REQUIREMENTS *!>■ 

OF THIS DRAWING. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER'S PART NUMBER, MANUFAC¬ 
TURER'S NAME OR SYMBOL AND TYPE DESIGNATION SHALL BE SCHEMATIC DIAGRAM 

PERMANENTLY AND LE6IBLY MARKED ON UNIT, NASAOUG. NO. A REV. LETTER IF ANY. aunw *" ,u 
LEADS: DUMET ALLOY, 0.017 i .001 DIA., GOLD PUTED AND 

NYLON INSUUTED. LEADS SHALL BE COLOR CODED AND ENDS - 

SHALL BE STRIPPED AS SHOWN. LEADS SHALL CONFORM TO V 

KD 1015401 EXCEPT FOR PARAGRAPH 3.4.2, FINISHED LEAD C 

DIAMETER. A CERTIFICATE OF COMPLIANCE FOR THIS LEAD C 

MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. f 

FINISH: BUCK, SHADE NO. 37038 PER FED-STD-595. >- 

WHITE _- L 

10 VOLTS MAX *"5 C 

39nn np« ) L 

DESIGN REQUIREMENTS: * < 

THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR < 

GRADE 4, CUSS R LIFE EXPECTANCY X, FAMILY 09, IN AN J _ 

AMBIENT TEMPERATURE OF 85°C J f" 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT YELLOW _ J f 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING > 

EXPOSURES: V 

HIGH TEMPERATURE: 71°C OPERATING L 

LOW TEMPERATURE: -18°C OPERATING C 

VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, C 

METHOD 204 , CONDITION D) f 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10*4 > 

MM OF MERCURY. > 

DC UNBAUNCE IN PRIMARY: 2 MA MAXIMUM L 

MAXIMUM DC EACH SECONDARY: 1 MA (_ 

WORKING VOLTAGE BETWEEN WINDIN6S AND FROM WINDINGS TO CASE: 

50 VOLTS MAXIMUM INSTANTANEOUS VOLTAGES AND CURRENTS 

VALUES UNLESS OTHERWIS 
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SPECIAL CONDITIONING: (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 


DESCRIPTION 


DATE APPD. 


TABLE I 

INSPECTION TESTS 


NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 

PARAGRAPH | ~ ____ 

4.7.3.2.1 SEALING __ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWE 


4.7.7 
4.7.9.3 


4.7.9.14 

4.7.9.17 


4.7.9.18 


SEALING _ 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN 
WINDINGS AND CASE. _ 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25<>C. __ 

DC RESISTANCE (AT 25°C): R(WHITE-YELLOW) = 1220 OHMS MAXIMUM; R(BROWN- 
BLUE) = 335 OHMS MAXIMUM; R(BLACK-GREEN) = 3000 OHMS MAXIMUM. _ 

OPEN CIRCUIT IMPEDANCE: SHALL BE 6280 OHMS MINIMUM WITH 5 VOLTS 1 KC, 

0 DC (WHITE TO YELLOW). _ 

POLARITY: LEADS WHITE; BLUE AND 6REEN SHALL BE OF LIKE POLARITY. 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 3200 CPS (WHITE TO YELLOW), 

V(WHITE TO YELLOW)/V(BLUE TO BROWN) = 2 i 3tf: V(WHITE TO YELLOW)/ 

V(GREEN TO BLACK) s 0.5 * 5* ALSO V(BLUE TO RED)A(RED TO BROWN) = 

1 ♦ 2 %. _;____ 

PHASE SHIFT: 3° MAX. PRIMARY TO EITHER SECONDARY. MEASURE WITH 5 
VOLTS, 3200 CPS, 0 DC (WHITE TO YELLOW), WITH A LOAD (BROWN TO BLUE) 
OF 11 K OHMS AND WITH NO LOAD ON BLACK TO GREEN. 
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FOR INFORMATION ONLY 


REQUIREMENTS: CLASS B RELEASE 

6ENERAL: 

INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED BY DESIGN REQUIREMENTS SECTION OF 
THIS DRAWING 

UNIT SHALL BE PACKAGED IN SUCH A MANNER AS TO PREVENT 
BREAKAGE OR DAMAGE TO THE INSTRUMENT. 


INSPECTION AND ACCEPTANCE: 100* 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER THIS DRAWING 
MARKING SHALL BE PER MIL-STD-130A 
TERMINAL MARKING SHALL BE: 

MIDDLE, ♦ AND - 
INNER, ♦ AND - 
OUTER, ♦ AND - 
LAmrS 

MATERIALS AND FINISHES: 

CASE: ALUMINUM ALLOY; FINISH SHALL BE PER FED-STD- 
595, FLAT BLACK 37038. 

BEZEL: SHALL BE DESI6NED PER MS 33550, EXCEPT CASE 
DIMENSIONS SHALL BE AS REQUIRED TO CONTAIN THE 
NECESSARY, MULTIPLIERS AND METER MOVEMENTS. 

SCALE PLATE: SHALL HAVE BLACK BACKGROUND AND WHITE 
MARKINGS AND POINTERS. 

COLORS SHALL BE PER FED-STD-595 
FLAT BLACK 37038 
WHITE 37875 

NUMERALS AND LETTERS SHALL BE PER MS 33558 
ELECTRICAL REQUIREMENTS: 

SCALE DIVISION: SCALE SHALL BE EQUAL TO -2.2 TO *2.2 
VOLTS DC tlO* ELECTRICALLY AND SHALL BE MARKED -5° 

TO *5° SCALE DIVISIONS .'BETWEEN,THE I* AND THE 5* CARDINAL 
4.INES-SHALL .BE ACCURATE TO tlO* Of FULL SCALE, ANO THE SCALE 
DIVISIONS Ai-ANB-BETMEEN THE 0 AND L* CARDINAL LINES SHALL BE 
ACCURATE TO it*OF FULL SCALE- <FS*«,«~t10* VOLTS DC). 


TDR No.. 




DATE 


DESIGN RFOIJIRPUTMTS: 

INTEGRAL LIGHTING: SHALL BE ACCOMPLISHED USING 6E680, 
GESG3, Cmo- 660 OR uab-boS Lam'S, IN SuFfiCltNI QUANTITY, 
PROPERLY LOCATED, THAT WITH AN AC POTENTIAL OF 6.0 t 
0.25 VOLTS 400 CPS APPLIED, SHALL CAUSE A BRIGHTNESS OF 
1 1 0.5 FOOT LAMBERTS FOR WHITE NUMERALS, LETTERS, 
POINTERS, AND 0.02 TO 0.10 FOOT LAMBERTS FOR BLACK BACK- 

.SROUND. NO LAMPS SHALL BE DIRECTLY VISIBLE TO VIEWER. 

TD^ , R E A R fuR E S U« L |- |N e G E sf gU * UTERAL TRI *" SU IN SHAPE - 

OPERATING: 0 TO ♦160°F 

NON OPERATING: -65°F TO ♦160°F 

ATMOSPHERIC ENYlRSfSSENTS: SHALL BE SEALED TO WITHSTAND 
WITHOUT DEGRADATION; 

«. 100* HUMIDITY 
b. 100* OXYGEN ATMOSPHERE 

VIBRATION: SHALL BE OPERATIONAL WITHIN ALL TOLERANCES 
AND ACCURACIES SPECIFIED AFTER EXPOSURE TO VIBRATION 
THROUGHOUT THE FREQUENCY RANGE OF 5 TO 2000 CPS AT 
15 6 V S 

ACCELERATION: SHALL BE OPERATIONAL WITHIN ALL TOLERANCES 
AND ACCURACIES SPECIFIED AFTER EXPOSURE TO 20 6'S 
ACCELERATION. 

MECHANICAL SHOCK: NO PART OF THIS UNIT SHALL BECOME 
DETACHED FROM THE ASSEMBLY AS A RESULT OF MECHANICAL 
SHOCK OF 78 G'S HAVING AN 11 MILLISECOND DURATION. 

REDUCED PRESSURE: METER SHALL BE SO FABRICATED THAT WHEN 
EXPOSED FOR 96 HOURS AT 10“4 IN H6 THAT THERE SHALL BE 
NO TOXIC OR CORROSIVE OUT GASSING. 


METERS: ;SHALL*HAVS'iIMPEOANCE OF-500 OHMS PER* VOLT. ANO ALL MULTIPLIERS 
SHALL BE SELF-CONTAINED. 
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REQUIREMENTS: 

1. GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER NO 1015400.' A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER. ALL MARKING 
REQUIREMENTS OF MIL-T-27, AND NASA ORAWING NUMBER 

(1010337) ANO REVISION LETTER SHALL BE PERMANENTLY 
ANO LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

I. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

3 . OESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MtL-T-27, TYPE TF5RX01ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. 





























TABLE 1 


\ 


INSPECTION AND ACCEPT ION TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MI'L-T-27 


PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH; TEST VOLTAGE: 500 VOLTS 

4.7.4 

INDUCED VOLTAGE: TEST VOLTAGE: 64 VOLTS AT 6400 CPS 

AT TERMINALS 1-3. SECONDARY OPEN. I * 600 MA MAX. 

4;7.7 

INSULATION RESISTANCE: 10,000 MEG. MIN. AT 25*C 

4.7.9. t.1 (a) 

NO-LOAD CURRENT: TEST VOLTAGE: 50 VOLTS AT 5200 CPS 

AT TERMINALS 1-3 I ■ 550 MA MAX. 

4.7.9.1.1 (B) 

NO-LOAO POWER: TEST VOLTAGE: 32 VOLTS AT 3200 CPS 

AT TERMINALS 1-J P ■ 800 MILLIWATTS MAX. 

4.7.9.2.1 

OUTPUT VOLTAGE: TEST VOLTAGE: 16 VOLTS AT 3200 CPS 

AT TERMINALS 1-2. R L • 4.0 OHMS i 5* AT TERMINALS 4-5. 

RATIO E(4-5) » .250 4 .005 

ecwT 

WITH 16 VOLTS AT TERMINALS 2-3: 

RATIO E(4-5) . .250 t .005 

E(203 

RATIO E(4-5) MINUS RATIO E(4-5) » t .005 MAX. 

E(2-3> EO-2) 

* RE6» rm. -rpL if 100 »9X MAX. 

r FL 

WHERE: r FL « E(4-5) WITH R L « 4.0 OHMS t5X 

E(1-2) 

r ML • E(4-5) WITH R ( REMOVED 

E(1-2) 


DC RESISTANCE AT 25«C: R(1-2) • 1.6O0HMS MAX., 

RC2-3) ■ I.6O0HMS MAX., R(4-5) » .060 OHMS MAX. 
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TABLE 1 (CONTINUED) 


INSPECTION ANO ACCEPT I ON TESTS 





INDUCTANCE: TEST VOLTAGE: 32 VOLTS AT 3200 CPS AT 
TERMINALS 1?3, SECONDARY OPEN. .ZERO DC CURRENT. 

Lj ■ 5.4 t .5MH, AND 4.8MH MIN. WITH 50 MA DC. 

LEAKAGE INDUCTANCE: TEST VOLTAGE: 50 MV AT 3200 CPS 

AT TERMINALS 1*r2, WITH TERMINALS 4-5 SHORTED. .1 ■ 100 
MICRO HEN. MAX. . 

WITH A TEST VOLTAGE OF 5.0 MV AT TERMINALS 1*2 WITH 
TERMINALS 2-3 SHORTEO. L • 3. MICRO HENRIES MAX. 


HARMONIC DISTORTION: TEST VOLTAGE: 16 VOLTS AT 

3200 CPS AT TERMINALS 1-2. R s ■ 1000 OHMS t5X 

SECONDARY OPEN. E(4-S) » 2X MAX. HARMONIC DISTORTION 


FREOUE^'V RES"*' '' ' \' m .71 ~ 

F, a S.r 0^5 *" ' r ■ •***. 

L ( * REFERENCE .VCLTAGt *i *4.JU *‘S. t . 

fcf « juyD rhuH i*OC TO 5CK t-S „ , . 

. ♦Zdb 10 5uuA Li* 

. : -'n 


TEMPERATURE RISE: SHALL NOT EXCEED 30*C AT FULL LOAD 
(LOAD CONDITIONS SAME AS PAR. 4.7.9. 2.1 OUTPUT VOLTAGE) 
(SAMPLE TEST) . 


POLARITY: TERMINALS 3 AND 4 SHALL BE OF LIKE POLARITY 
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REQUIREMENTS: 

1. GENERAL: 

,A. .INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBE!) 

IN MIL-Dt70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CUSS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER NO 10154C0. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. NARKING-MANUFACTURER*S SERIAL NUMBER, ALL MARKING 
REQUIREMENTS OF MIL-T-27, AND NASA DRAWING NUMBER 

i(1010JJ7) AND REVISION LETTER SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE UNIT, IN ACCORDANCE WITH ND 1002019 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

3 . OESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE TF5RX01Z2. 

B. WOkKlNG VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 

4. SPECIAL CONDITIONING (BY MANUFACTURER): 100* 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202 METHOD 102 
EXCEPT THAT THE TEMPERATURES SHALL BE -55°C, +25°C AND +105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL BE 
TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT 
ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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TABLE 1 
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INSPECTION ANO ACCEPT ION TESTS 


• "!\r ' 

- r- -y : r r: - - ■ - ' ' ' * ■ - - - 

PERFORM TESTS PER MIL-T-27 



. . r. * 

SEALING 

r . * _ 

DIELECTRIC STRENGTH; TEST VOLTAGE: 500 VOLTS 

r ** ' 

INOUCED VOLTAGE: TEST VOLTAGE: 64 VOLTS AT 6400 CPS 

AT TERMINALS 1-3, SECONDARY OPEN. I • 600 MA MAX. 

f ; "*:> 

INSULATION RESISTANCE: 10,000 MEG. MIN. AT 25*C 

• - + * • t \ 

NO-LOAD CURRENT: TEST VOLTAGE: 50 VOLTS AT 3200 CPS 

AT TERMINALS 1-3 I • 550 MA MAX. \ \ 

- * • 

NO-LOAD POWER: TEST VOLTAGE: 32 VOLTS AT 3200 CPS 

AT TERMINALS 1-3 P ■ 800 MILLIWATTS MAX. 


OUTPUT VOLTAGE: TEST VOLTAGE: 16 VOLTS AT J200 CPS 
AT TERMINALS 1-2. R L ■ 4.0 OHMS’i 5* AT TERMINALS 4-5. 


RATIO E(4-5) » .250 t .005 
E(1—2) 

WITH 16 VOLTS AT TERMINALS 2-5: 

RATIO E(4-5) . .250 i .005 

E(F3l 

RATIO E(4-5) MINUS RATIO E(4-5) ■ i .005 MAX. 
ETF51 E(l-2) 

% REG» f()l -rn. x~100 ■ 9* MAX. 
r FL 

WHERE: rp L « E(4-5) WITH R L « 4.0 OHMS i5X 
E(1-2) 

r NL » E(4-5) WITH R L REMOVED 
E(1-2) 


DC RESISTANCE AT 25*C: R(1-2) « I.600HMS MAX., 

R(2-3) > I.6O0HMS MAX., R(4-5) ■ .060 OHMS MAX. 
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TABLE 1 (CONTINUED) 
INSPECTION AND ACCEPT ION TESTS 


INDUCTANCE: TEST VOLTAGE: 32 VOLTS AT 3200 CPS AT 
TERMINALS ItJ, SECONDARY OPEN. .ZERO DC CURRINT. 

Li » 5.6 t .5MH, AND 4.0MH MIN. WITH 50 MA DC. 

•LEAKAGE .INDUCTANCE:'^TEST VOLTAGE: 30 MV AT 3200 CPS 
AT TERMINALS 1-2, WITH TERMINALS 4-5 SHORTED. X « 100 
MICRO HEN. MAX. - : - 

WITH A.TEST VOLTAGE OF 5.0 MV AT TERMINALS 1-2 WITH 
TERMINALS 2-3 SHORTED. 1 ■ 3. MICRO HENRIES MAX. 


HARMONIC DISTORTION! TEST VOLTAGE: 16 VOLTS AT 
3200 CPS AT TERMINALS 1-2. B$ ■ 64 OHMS 15* 

LOAD SECONDARY.WITH 4 OHMS^t 5*.- £(4-5) * 2X MAX'.i 
—HARMOHtt-Dt STORTI ON---- 


. V. I ‘ <« J - L U U S • 




TEMPERATURE RISE: SHALL NOT EXCEED 30*C AT FULL LOAD 
(LOAD CONDITIONS SAME AS PAR. 4.7.0.2.1 OUTPUT VOLTAGE) 
(SAMPLE TEST) . 


POLARITY: TERMINALS 3 AND 4 SHALL BE OF LIKE POLARITY 
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REQUIREMENTS: 
l. GENERAL: 


.A. .INTERPRET DRAWING 4N ACCORDANCE UITH STANDARDS PRESCRIBED 

ilN N*L-#t70327. 

». . units SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 

MIL-T-27 UITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002047. 

INSPECTION AND ACCEPTANCE* 

A. MECHANICAL REQUIREMENTS: 

1. 1EAB MATERIAL SHALL BE PER NO 1OT54O0. A CERTIFICATE 
OF COMPLIANCE UITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. , 

42. MARK IMG -MANUFACTURERS SERIAL HUMBER. ALL MARKING 

REQUIREMENTS OF MIL-T-27, AMD NASA DRAWING NUMBER 
I(10t0337) AND REVISION LETTER SHALL BE PERMANENTLY 
AND ‘LEGIBLY MARKED ON THE UNIT, IN ACCORDANCE WITH ND 1002019 

3. DIMENSIONS: SEE FIGURE. 

.§. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE TF5RX0IZZ. 

I. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAVER MOUND. 

SPECIAL CONDITIONING (BY MANUFACTURER): 100* 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202 METHOD 102 
EXCEPT THAT THE TEMPERATURES SHALL BE -55*C, ♦25°C AND ♦105 # C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL BE 
TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT 
' ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS ORAUING. 


APPLICATION 




















wmmmm 

MTtirrn mSSimmnl£fmkr ii amt wav m «latk» thiaata_ 


0 L&. 0101 



TABLE 1 

INSPECTION AND ACCEPTION TESTS 
5 ‘ PERFORM TESTS PER MIL-T-27 


SEAL ING ______ 

DIELECTRIC ST RENGTH; TEST VOLTAGE: 500 VOLTS _ 

INDUCED VOLTAGE: TEST VOLTAGE: GAVOLTS AT6400 CPS 
AT TERMINALS 1-3. SECONDARY OPEN. I » GOO M ***• 

INSULATION RE SISTANCE: 10,000 MEG. MIN. AT 25% 

NO-LOAD CURRENT: TEST HOLTAGE: 50 VOLTS AT 3200 CPS ^ 
AT TERMINALS 1-3 l • w ’ 

NO-LOAD POWER: TEST VOLTAGE: 32 V0L1SXT 3200 CPS 
AT TE RMINALS l-l P ■ 800 MILLIWATTS MAX. ____ 

OUTPUT VOLTAGE: TEST ■«*«**” ?eRM INM." A-5. 

AT TERMINALS 1-2. «L " 4 0 1 5 * * T TER "'" AL5 4 5 * 

RATIO E(4-5) ■ -250 t .005 
E(1-2) 

WITH Ifc VOLTS AT TERMINALS 2-5: 

RATIO E(4-5) , .250 i .005 

T&V - 

RATIO E(4-5) MINUS RATIO _E(fr*l • * -005 MAX. 

EiPl) • ' ' E tt-2) 

% REG« rut. ~ r FL x'lOO • 9* MAX. 

r FL . - 

WHERE: r FL » E(4-5) WITH R L ■ 4.0 OHMS t5* 

E(l-2) 

tnl ■ E(4-5) WITH R L REMOVED 

EO-2) ______ 

DC RESISTANCE AT 25*C: RO-2) » 

0(2*3) « 1.6O0HMS MAX., R(4-5) • .060 OHMS MAX. 


TABLE 1 (CONTINUED) 
INSPECTION AND ACCEPT ION TESTS 


INDUCTANCE: TEST VOLTAGE: 32 VOLTS AT 3200 CPS AT 
TERMINALS 1t 3, SECONDARY OPEN, .ZERO OC CURRiNT. 

L, - 5.6 t :5MH.<ANO 4.BMH MIN. WITH 50 MA DC. 

LEAKAGE INDUCTANCE: iTEST VOLTAGE: *OWV «T 52 “ CPS 
AT TERMINALS 1?2. NfTH TERMINALS 4-5 SHORTED. A • 100 
MICRO HEN. MAX. . ...2‘. - 't. / • ^ ' 

WITH A.TEST VOLTAGE OF 5.0 MV AT TERMINALS 1-2 WITH 
TER MINALS>2-5 SHORTED. 1 » S. MICRO HENRIES MAX. 

HARMONIC DISTORTION. "TEST VOLTAGE* l^”,.* 1 
3200 CPS AT TERMINALS 1-2. Rs ■ -M *** - 

LOAO SECONDARY-WITH-4 OHMS:* SX-- C(4-S) * 2* MAX. 1 ^ 
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REVISIONS ois'47 


1 ZSvn e . <+3 


A UPGRADED TO CLASS A WITH CHANGES fi /j 

PER TDRR _ Y^ij *'f.A 


REQUIREMENTS: 
1. GENERAL: 


,A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 

WITH THE ADDITIONS AND EXCEPTIONS 5PECIFIE0 HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 101 5404 , CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER ND 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING 

REQUIREMENTS OF MPL-*T-27, AND NASA DRAWING NUMBER 
-(1010338) AND REVISION -LETTER SHALL BE PERMANENTLY 
AND iLEGIBLY MARKED ON THE iUNIT. 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

3.. DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE 
TF5RX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 

D. MAXIMUM AMBIENT TEMPERATURE: 71*C 

SPECIAL CONDITIONING (BY MANUFACTURER): 100% 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202 METHOD 102 
EXCEPT THAT THE TEMPERATURES SHALL BE -55°C, +25°C AND +105°C AND EXPOSURE 
TIME SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT 
SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER 
STABILIZATION AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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TABLE 1 

INSPECTION AND ACCEPT I ON TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 __ 



4.7.J.2.1 SEALING 


^5I DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 



INDUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 6400 CPS 
AT TERMINALS 1-2, SECONDARY OPEN. I ■ 20 MA MAX. 

-INSULATION RESISTANCE: 1 0,000 MEG. MIN. AT 25*C 

NO-LOAD CURRENT:. TEST VOLTAGE: 30 VOLTS AT 3200 CPS 
AT TERMINALS 1-2 

I ■ 17.0 MA MAX. 


4.7.B.1.1 (b) NO-LOAD POWER: TEST VOLTAGE: 28 VOLTS AT 3200 CPS 
AT TERMINALS 1-2 

P «290 MILL I WATTS MAX. __ 


4.7.9.2.1 OUTPUT VOLTAGE: TEST VOLTAGE: 28 VOLTS AT 3200 CPS 

AT TERMINALS 1-2. Rj. » 40 OHMS t 5* AT TERMINALS 4-6. 

RATIO E(4-6) ■ .754 t .015 
E(1-2) 

WITH 28 VOLTS AT TERMINALS 2-3: 

RATIO S(4-6) ■ .754 1 .015 
E(2-3) 

RATIO E(4-6) MINUS RATIO E(4-6) » t .015 MAX. 
7(20) * E(1-2) 

X REG» r W L ~ rpt x 100 «3% MAX. 
r FL 

WHERE: r FL • S(4-6) WITH R L « 40 OHMS 1 5% 

E(1-2) 

••NL » E(4-6) WITH R L REMOVED 
E(1-2) 

VOJAGEATTERMINAL 5 SHALL BE WITHIN 1% OF 
SECONDARY CENTER TAP 


4.79.3 


DC RESISTANCE AT 25°C: R (1-2) ■ L20OHMS MAX., 

R (2-3) ■ 1.20 OHMS MAX, R (4-6) -0.400HMS MAX. 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-0-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T^27 WITH THE ADDITIONS ANO EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED iIN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. iLEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARRING 
REQUIREMENTS OF MHL-T-27, AND NASA DRAWING NUMBER 
(1010338) AND REVISION 1ETTER SHALL BE PERMANENTLY 

AND ILEGIBLY MARKED ON THE lUNIl, IN ACCORDANCE WITH ND 1002019. 

. 3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

3.. DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27. TYPE 
TF5RXD1ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 

D. MAXIMUM AMBIENT TEMPERATURE: 71°C 

4. SPECIAL CONDITIONING (BY MANUFACTURER): 100X 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202 METHOD 102 
EXCEPT THAT THE TEMPERATURES SHALL BE -55«C, +25°C AND +105°C AND EXPOSURE 
TIME SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT 
SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER 
STABILIZATION AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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TABLE 1 

INSPECTION AND ACCEPT I ON TESTS 

., , r - ^ .. .. ♦ «- 

PERFORM TESTS PER MIL-T-27 


SEALING _ 

DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS _ 

INDUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 6400 CPS 
AT TERMINALS 1-2. SECONDARY OPEN. I ■ 20 MA MAX. 

INSULATION RESISTANCE: 10,000 MEG. MIN. AT 25*C 

NO-LOAD CURRENT:. TEST VOLTAGE: 30 VOLTS AT >200 CPS 
AT TERMINALS 1-2 

I > 17.0 MA MAX. 

NO-LOAD POWER: TEST VOLTAGE: 28 VOLTS AT 3200 CPS 
AT TERMINALS 1-2 

P «290MILL IWATTS MAX. _ 

OUTPUT VOLTAGE: TEST VOLTAGE: 28 VOLTS AT >200 CPS 
AT TERMINALS 1-2. Rl • 40 OHMS 1 5* AT TERMINALS 4-6. 

RATIO' E(4-6) « .754 1 .015 
EO-2) 

WITH 28 VOLTS AT TERMINALS 2-3: 

RATIO E(4-6) • .754 1 .015 
E(2-3) 

RATIO E(4-6) MINUS RATIO E(4-6) « 1 .015 MAX. 
TcFjT E(1-2) 

« RE6« r WL - rpL % 100 «3» MAX. 
r FL 

WHERE: fc. ■ E(4-6) WITH R L « 40 OHMS 1 5* 

E(1-2) 

r NL « E(4-6) WITH R L REMOVED 
E(1-2) 

VOUAGEATTERMINAL 5 SHALL BE WITHIN l%OF 
SECONDARY CENTER TAP 


DC RESISTANCE AT 25°C: R (1-2) - 1.20OHMS MAX., 

R (2-3) « 1.20 OHMS MAX* R (4-6) -0.400HMS MAX. 











































REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T^27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. .LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURERS SERIAL NUMBER, ALL MARKING 
REQUIREMENTS OF MtL-T-27, AND NASA DRAWING NUMBER 
'(1010338) AND REVISION LETTER SHALL BE PERMANENTLY 
AND 'LEGIBLY MARKED ON THE lUNIT. 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

3.. DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE 
TF5RX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 


PROCURE ONLY FROM APPROVEO SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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TABLE 1 

INSPECTION AND ACCEPT I ON TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 

4.7.6 

INDUCED VOLTAGE: TEST VOLTAGE: 5b VOLTS AT 6400 CPS 

AT TERMINALS 1-2, SECONDARY OPEN. I ■ 20 MA MAX. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEG. MIN. AT 25*C 

4.7.9.1.1 (a) 

NO-LOAO CURRENT:. TEST VOLTAGE: 30 VOLTS AT 3200 CPS 

AT TERMINALS 1-2 

I • 17.0 MA MAX. 

4.7.9.1.1 (b) 

NO-LOAD POWER: TEST VOLTAGE: 28 VOLTS AT 3200 CPS 

AT TERMINALS 1-2 

P >290MILLIWATTS MAX. 

4.7.9.2.1 

OUTPUT VOLTAGE: TEST VOLTAGE: 28 VOLTS AT 3200 CPS 

AT TERMINALS 1-2. R|. « 40 OHMS i 5* AT TERMINALS 4-6. 

RATIO E(4-6) ■ .754 i .015 

E(1—2) 

WITH 28 VOLTS AT TERMINALS 2-3: 

RATIO E(4-6) » .754 t .015 

E(2-3) 

RATIO E(4-6) MINUS RATIO E(4-6) « t .015 MAX. 

E(2-3) E(1-2) 

% REG- r M L ” 'FL X 100 -3* MAX. 
r FL 

WHERE: rpi • E(4-6) WITH R|_ « 40 OHMS t 5* 

E(1-2) 

r NL > E(4-6) WITH R L REMOVED 

E(1-'2) 

TERMINAL 3 SHALL BE WITHIN l%OF 
SECONDARY CENTER TAP 

4.79.3 

DC RESISTANCE AT 25*C: R (1-2) «L20OHMS MAX., 

R (2-3) • |.20 OHMS MAX, R (4-6) -0.400HMS MAX. 


TABLE 1 (CONTINUED) 
INSPECTION AND ACCEPT I ON TESTS 


INDUCTANCE: TEST VOLTAGE: 28 VOLTS AT 3200 CPS AT 
TERNINALS 1-2, SECONDARY OPEN. ZERO DC CURRENT. 

Li » 100 MH NIN. 

LEAKAGE INDUCTANCE: TEST VOLTAGE: 50 MV AT 3200 CPS 
AT TERMINALS 1-2, WITH TERMINALS 4-6 SHORTED. L ■ 50 
MICRO HEN. MAX. 

WITH A TEST VOLTAGE OF 5.0 MV AT TERMINALS 1-2 WITH 
TERMINALS 2-3 SHORTED. L » 3 MICRO HENRIES MAX. 


TEMPERATURE RISE: SHALL NOT EXCEED 30*C AT FULL LOAD 
(LOAD CONDITIONS SAME AS PAR. 4.7.9.2.1 OUTPUT VOLTAGE) 
(SAMPLE TEST) 


POLARITY: TERMINALS 3 AND 4 SHALL BE OF LIKE POLARITY 
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REQUIREMENTS: 
«. GENERAL: 




U. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN HlL-D-70327. 

• B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27, TYPE TF5RX0922 EXCEPT 
. AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN NO 1015404, 

CLASS 1. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: EACH TRANSFORMER SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S 

, NAME AND/OR SYMBOL. PART NUMBER, TERMINAL IDENTIFICATION, SCHEMATIC, NASA DRAWING 

NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIRE¬ 
MENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE. DC: 

(1) TERMINAL (1-2), 4-5): 30 MILLIOHMS, MAXIMUM. 

(2) TERMINAL (2-3), (3-4), (6-7), (7-8): 180 MILLIOHMS, MAXIMUM. 

C. DIELECTRIC WITHSTANDING VOLTAGE: 

(1) SEA LEVEL: 500 VOLTS, RMS. 

(2) 100,000 FT: 250 VOLTS, RMS. 

D. INSULATION RESISTANCE: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. 

E. INDUCTANCE (1-3), WITH SECONDARY OPEN CIRCUITED: 50 MILLIHENRIES MINIMUM WHEN 30 
VOLTS RMS AT 6400 CYCLES WITH NO DC CURRENT IS APPLIED TO TERMINALS (1-3). 

F. INDUCTANCE, LEAKAGE, AT 6400 CYCLES: 

(1) L(1—3) « 10 UH. MAX WITH TERMINALS (7-8) SHORTED AND 1(1-3) » 0.1 ARMS MINIMUM. 

(2) L(3—5) « 10 UH, MAX WITH TERMINALS (6-7) SHORTED AND 1(3-5) ■ 0.1 ARMS MINIMUM. 

(3) L(1-3) * '5 UH, MAX WITH TERMINALS (3-5) SHORTED AND 1(1-3) * 0.1 ARMS MINIMUM. . 

G. VOLTAGE RATIOS, USING CIRCUIT SPECIFIED IN FIGURE 1, f « 6400 CYCLES: 

(1) RATIO « .972 ♦ 1%, WITH E s (1-3) « 27.5 V RMS, R L (7-8)= 35 OHMS t 5%. 

(2) RATIO * 0.02 ♦ 2%, WITH SAME CONDITIONS SPECIFIED IN PARAGRAPH 2 G (1). 

(3) RATIO « 0.972 ♦ 1%, WITH E s (3-5) * 27.5 VRMS,R L (6-7) « 35 OHMS 1 5%. 

(4) RATIO * 0.02 t 2X, WITH SAME CONDITIONS SPECIFIED IN PARAGRAPH 2 G (3). 

(5) THE DIFFERENCE BETWEEN RATIO 2 G (1) AND RATIO 2 G (3) SHALL BE 0.005 MAXIMUM. 

3. DESIGN: 

A. MAXIMUM AMBIENT TEMPERATURE: +90*C. 

B. MAXIMUM WORKING VOLTAGE: 175 VOLTS. 

C. POWER, NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 300 MILLIWATTS MAXIMUM WHEN 30 VOLTS 
RMS AT 6400 CYCLES IS APPLIED TO TERMINALS (1-3). 

D. VOLTAGE REGULATION: 5% MAXIMUM, USING CIRCUIT SPECIFIED IN FIGURE 1. 

(1) * REGULATION « [(V fl -V NL )/Vhl] * 100 I I 

(2) V FL : E$(1-3) * 27.5 VRMS AT 6400 CYCLES, R|.(7-8) = 10.5 OHMS- 

t 5*. - 

(3) V NL : E S (1-3) « 27.5 VRMS AT 6400 CYCLES, R L (7-8) = OPEN _ 

CIRCUITED. 

E. POLARITY: TERMINALS 1 A 6 SHALL HAVE SAME INSTANTANEOUS POLARITY. ~ 

F. TERMINAL PULL: 2.5 POUNOS. _ 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. - 
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REQUIREMENTS: 


D 




1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN HIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL.CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404. CLASS 2. 

. .0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 

EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER. ALL MARKING 
REQUIREMENTS OF.MIL-T-27, AND NASA DRAWING NUMBER 
(1010335) AND REVISION LETTER SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

3. DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE TF5SX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 


B 

B 

SHEET 1 

SHEET 2 

Irevision status OF SHEETS! 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. 
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TABLE 1 

INSPECTION ANO ACCEPT I ON TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 


PARAGRAPH 


4.7.3.2.1 



4.7.4.11 


4.7.2.1 


DIELECTRIC STRENGTH; TEST VOLTAGE: 500 VOLTS 


INDUCED VOLTAGE: TEST VOLTAGE: 60 VOLTS AT 
12.BK CPS AT TERMINALS 1-2. SECONDARY OPEN. . 
I • 25 MA MAX. 


INSULATION RESISTANCE: 10,000 MEG. MIN. AT 25*C 


NO-LOAD POWER: TEST VOLTAGE: 30 VOLTS AT • 
6400 CPS AT TERMINALS 1-2 

P • 300 MILLIWATTS MAX. 


OUTPUT VOLTAGE: TEST VOLTAGE: 2*.5 VOLTS AT 
6400 CPS AT TERMINALS 1-2. R L * 35 OHMS t 5* AT 
TERMINALS 5-6. 

RATIO E(1-2) ■ .972 1.010 
E(5-6) 

WITH 27.5 VOLTS AT TERMINALS 2-3 AND R|_ ■ 35 OHMS 
1 5» AT TERMINALS 4-5. 

RATIO E(2-3) » .972 1.010 
E(4—5) 


RATIO E(2-3) 
E(4-5) 


MINUS RATI O E(1-2) 
E(5-6) 


1.005 MAX. 


* REO « r NL - rp L x 100 « 5* MAX. " 

TFL 

WHERE fFL ■ E(5-6) W ITH R L « 10.5 0W1S 15* 
EC1-2) 

rNL « E(5-6) WITH R L REMOVED 
E(1-2) 

























































REQUIREMENTS: 


1. GENERAL: 

.A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27, TYPE TF5RX09ZZ EXCEPT 
AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404, 
CLASS 1. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: EACH TRANSFORMER SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION, SCHEMATIC, NASA DRAWING 
NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIRE¬ 
MENT SHALL ACCOMPANY EACH SHIPMENT. 

B. RESISTANCE, DC: 

(1) TERMINAL (1-2), 4-5): 30 MILLIOHMS, MAXIMUM. 

(2) TERMINAL (2-3), (3-4), (6-7), (7-8): 180 MILLIOHMS, MAXIMUM. 


C. DIELECTRIC WITHSTANDING VOLTAGE: 

(1) SEA LEVEL: 500 VOLTS, RMS. 

(2) 100,000 FT: 250 VOLTS, RMS. 

D. INSULATION RESISTANCE: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. 

E. INDUCTANCE (1-3), WITH SECONDARY OPEN CIRCUITED: 50 MILLIHENRIES MINIMUM WHEN 30 
VOLTS RMS AT 6400 CYCLES WITH NO DC CURRENT IS APPLIED TO TERMINALS (1-3). 


F. INDUCTANCE, LEAKAGE, AT 6400 CYCLES: 

(1) L(1—3) » 10 UH. MAX WITH TERMINALS (7-8) SHORTED AND 1(1-3) * 0.1 ARMS MINIMUM. 

(2) L(3-5) » 10 UH. MAX WITH TERMINALS (6-7) SHORTED AND 1(3-5) « 0.1 ARMS MINIMUM. 

(3) L(1-3) * 5 UH. MAX WITH TERMINALS (3-5) SHORTED AND 1(1-3) « 0.1 ARMS MINIMUM. 

G. VOLTAGE RATIOS. USING CIRCUIT SPECIFIED IN FIGURE 1, f « 6400 CYCLES: 

(1) RATIO * .972 1 1*. W,TH E S 0 -3 ) * 27,5 V RMS * R L< 3 4 5 * 7 -8>* 35 0HMS 1 5 ** 

(7-8) 

(2) RATIO ■ 0.02 ♦ 2%, WITH SAME CONDITIONS SPECIFIED IN PARAGRAPH 2 G (1). 

(3) RATIO tt-It * °* 972 4 WITH E S * 3-5 * “ 27,5 VRMS .M b " 7 ) * 35 0HMS 1 5X * 

(o"7) 

(4) RATIO « 0.02 i 2%, WITH SAME CONDITIONS SPECIFIED IN PARAGRAPH 2 G (3). 

(5) THE DIFFERENCE BETWEEN RATIO 2 G (1) AND RATIO 2 G (3) SHALL BE 0.C05 MAXIMUM. 

3. DESIGN: 

A. MAXIMUM AMBIENT TEMPERATURE: +90*C. 


B. 


C. 


D. 


E. 


F. 


MAXIMUM WORKING VOLTAGE: 175 VOLTS. 

POWER. NO LOAD (1-3), SECONDARY OPEN CIRCUITED: 300 MILLIWATTS MAXIMUM WHEN 30 VOLTS 
RMS AT 6400 CYCLES IS APPLIED TO TERMINALS (1-3). 

VOLTAGE REGULATION: 5X MAXIMUM, USING CIRCUIT SPECIFIED IN FIGURE 1._ 

(1) X REGULATION * [(V FL -V NL )/V N |.] * 100 | 

(2) V FL : E$(1-3) * 27.5 VRMS AT 6400 CYCLES. R L (7-8) « 10.5 OHMS 

i 5X. - 


(5) V NL : E$(1-3) « 27.5 VRMS AT 6400 CYCLES, R U (7-8) « OPEN 
CIRCUITED. 

POLARITY: TERMINALS 1 A 6 SHALL HAVE SAME INSTANTANEOUS POLARITY. 
TERMINAL PULL: 2.5 POUNDS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. 
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1. 


GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT 
MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN ND 1015404. CLASS 1. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002053. 
MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 

MANUFACTURER'S NAME, CODE, OR SYMBOL,NOMINAL UNIT WEIGHT, TYPE 
AND CONTRACT NUMBER, NAME PLATE TO READ FROM LEAD END. 

UNITS TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH 
COMMERCIAL PACKAGING PER MIL-P-116, METHOD III. 

ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

WEIGHT: APPROXIMATELY 50 GRAMS. 

FRAME SIZE: 8 

LEADS SHALL BE ?• STRANDS OF 13* AWG HIRE INSULATED WITH EXTRUDED 
TEFLON PER Nli-W-16878 TYPE'E-2fc. LEADS SHALL BE COLOR CODED. 
RUNOUT OF 01A ■*■ SHALL NOT EXCEED i0005 Til.R. WHEN MEASURED 
WITH THE UNIT IN A VERTICAL POSITION SUPPORTED BY THE OUTPUT 
SHAFT. 

RUNOUTOF'DIA •B" SHALL NOT EXCEED .0003 T.I.R. WHEN MEASURED 
WITH THE UNIT IN A VERTICAL POSITION SUPPORTED BY THE RESOLVER 
CASE. 
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SHAFT ENO PLAY NOT;TOiEXCEED .002-UMOER 8 OZ. il OZ. MEASURING 
SAUCE LOAD. 

RADIAL PLAY OF SHAFT : HEASURE0 AT POINT NOT MORE THAN .125 FROM 
FRONT FACE SHALL NOT-EXCEED .0007 T.i:R. UNDER 8 OZ. 11/2 OZ. 
REVERSING 6AUGE LOAD APPLIED NOT MORE.THAN .25 INCHES FROM 
FRONT JFACE.. 

ELECTRICAL PROPERTIES: 

PHASE-EQUATIONS:-- ’ 

EsirSJ m * E PT"P3 C 0 S 6 * * E P2-P4 S'*'* 

E S2-S3 » K Ep2-P4 C 0S • “ * E P1-P3 S,M 6 
6 IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER-CLOCKWISE 
ROTATI ON FACING THE SHAFT. 

DESI6N: 

OPERATING TEMPERATURE RANGE: - i 55*C-T0'*125*C. 

FRICTION.TORQUE: 15 6RAM CM MAXIMUM AT 25*i5^C 
CASE AND SHAFT MATERIAL SHALL BE CRES PER 00^-763. 
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LUBRICATION: -BEARINGS SHALL BE LUBRICATED WITH THE LUBRICANT SPECIFIED 
IN ND 1002077. 
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REQUIREMENTS: 
t. GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-0-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN ND 1015404, CLASS 1. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

HARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 

MANUFACTURER'S NAME, CODE, OR SYMBOL .NOMINAL UNIT WEIGHT, TYPE 
AND CONTRACT NUMBER, NASA DUG. NO. AND REV. .LETTER , NAME PLATE TO READ 
FROM LEAD EM. UNITS TO BE.IIOIVIDUAU.Y.PACKED IN ACCORDANCE WITH 
COMMERCIAL PACKAGING PER MIL-P-116, METHOD III. 

2. ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 



FRAME SIZE: 8 

LEADS SHALL BE ?-STRANDS OF 134 AWG WIRE INSULATED WITH EXTRUDED 
TEFLON PER Mlt-W-18878 TYPE28. LEADS SHALL BE .COLOR CODED. 
RUNOUT OF DlA’"A" SHALL NOT EXCEED ;0005T.I.R. WHEN MEASURED 
WITH THE UNIT IN A VERTICAL POSITION SUPPORTED BY THE OUTPUT 
SHAFT. ■ . x .... 

RUNOUTOF DIA •8"SHALL NOT EXCEED .0003 T.I.R. WHEN MEASURED 
WITH THE UNIT IN A VERTICAL POSITION SUPPORTED BY THE RESOLVER 
CASE. 

SHAFT ENO PLAY NOT TOiEXCEED :002-UNDER 8 0Z.il OZ. MEASURING 
GAUGE LOAD. 
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RADIAL PLAT OF SHAFT MEASURED AT POINT NOT MORE THAN .125 from 
FRONT .FACE SHALL NOT ’EXCEED .0007 T. l.R. UNDER 8.0Z. il/2 OZ. 
REVERSING GAUGE LOAD APPLIED NOT MORE.THAN .25 INCHES FROM 
FRONT :FACE-. 
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PHASE’EQUATIONS: 

Esi_s3 * X EP1“P3 Cqs • ♦ * EP2-PA SIN 0 

E S2-S3 » K Ep2-P4 C 0S • " K £ P1-P3 S,N e 
B IS THE SHAFT ANGLE DEFINED POSITIVE FOR C»u...4... CLOCKWISE 
ROTATION FACING THE SHAFT. 

S. DESI6N: 

OPERATING TEMPERATURE RANGE: -55*C TO ♦125*C. 

FRICTION TORQOE: 15 6RAM CM MAXIMUM AT 25*±5t 
CASE AND SHAFT MATERIAL SHALL BE CRES PER QQ-S-7G3. 
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LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH THE LUBRICANT SPECIFIED SCHEMATIC (FACING SHAFT) 

IN ND 1002077.. G.E. F-50 SILICONE OIL OR EQUIVALENT 


RESOLVERS SHALL MEET THE REQUIREMENTS OF ND PS 1010341. 
HEIGHT: APPROXIMATELY 50 GRAMS 
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ND 1002034 FOR THIS DRAWING. 
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ONE SPEED, FRAME SIZE EIGHT, RESOLVER RECEIVER 


The purpose of this document is to establish the manufacturing and 
test requirements for procnreaent*. 1 . Tlie one speed, frame size eight, resolver 
receiver is intended for use in the Apollo Guidance and Navigation Equipment program. 
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0«B SPEED, FRAME SIZE H0R, RESOLVER RECE I VER 
TIPS 8R20R8 


1. SCOPE 

1.1 This specification establishes the isfttl rm a for the 

proeursaent of the One Speed, Irmm Slse Eight, Resolver Receive: •, type 8R20B8, 

hereinafter celled resolver. 

2. APPLICABLE B0CUMBRT8 

2.1 The following docwents of the Issue In effect on the deteo: 
Invitation for bids form e part of this specification to the extet specified 
herein. 
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REVISIONS 


DATS I APPROVAL 


REQUIREMENTS: 

1. GENERAL: 

INTERPRET DRAUING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 005 FI- 

CONTAINED IN ND 1015404, CLASS 1. * MAX 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 

MANUFACTURER'S NAME, CODE, OR SYMBOL.NOMINAL UNIT WEIGHT, TYPE _ 

AND CONTRACT NUMBER, NASA CUB. JO. AND-REV. .LETTER , IMK BUTE TO READ A . 

^FRCM IEAD END. iUNITS TO-BE4»IVI8MU.Y PROBDilN ACCORDANCE WITH 
COMMERCIAL PACKAGING PER MIL-P-11G, METHOD III. u . 

2. ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

FRAME SIZE: 8 

LEADS SMALL .BE TYPE E-28 PER Mli-W-1G878 CONSISTING OF 7 STRANDS 

OF NO. 3G-AW6JH.RE, INSULATED WITH EXTRUDED-TEFLON. .LEADS SHALL BE 

C0LM (H»SHn > "8F''0IA , ''A“. , SI«tL NOT EXCEED ;0005 TI1.8. WREN MEASURED 
J 'WITH THE UNIT IN A VERTICAL POSITION SUPPORTED BY THE OUTPUT 

r SMART. • • . -5- , .. ... - - 

RUNOUTOF’BIA "8*SHALL MOT EXCEED .0003 T.I.R. WHEN MEASURED 
WITH THE UNIT :IN'A;VE*TltAL^IOSTTION..SUPPOtTED BV :TME KS8LVER 
>• CASE. 

‘ V SHAFT 'EM® PtAViNOTvTOiElCEED'J002-0WER 8 OZ. '*1 OZ. MEASURING ^ 

F • GAUGE iLBAS. ; - ; ‘ * 

•’ilBIAL PEAT-8f 'SHAFT‘MEASURED AT POINT NOT"MORE'THAM .125 FROM 
V FRONT .FACE SWBL'NOT‘EXCEED .0007'T.1 iR. UNDER 8.0Z. -il/2 OZ. 
r ‘ - - • n£y£osiuG 6AOGE LOAD APPLIED NOT MORE.THAN .25 INCHES FROM 

FRONT SUL. ' 

.FRICTION TORQUE: 15 GRAN CM MAXIMUM AT 25* 15*C 
"ELECTRICAL PROPERTIES: , , 

PHASE-EQUATIONS:' - • ’ - 5 - " " 

£ S1rSS * * C 0S • ♦ * Ep 2 -PA • 

£ S2-S3 • E Ep2-P4 £ 0S * * K E P1-P3 S' 11 ® 

8 IS THE SHAFT ANGLE OEFINED POSITIVE FOR COUNTER-CLOCKWISE 
ROTATION FACING THE SHAFT. , . 

J. DESIGN: 

OPERATING-TEMPERATURE RANGE: -‘55*CT0*125*C. 

FRICTI0N-T6RQ0E: '15 GRAN CM NAXIM8M AT 25*-5^C 
CASE' AND SHAFT MATERIAL*SHALL »E CRES PER QQ-FS-7G3. 

LUBRlCATION v - iEARtNGS SWALL.BE LUBRICATED-WITH-THE LUBRICANT SPECIFIED 
- IN ND 1002077^6.E. F-50 SILICONE OIL OR EQUIVALENT 

RESOLVERS SHALL MEET THE REQUIREMENTS OF ND PS T010341. 

WEIGHT: APPROXIMATELY '50 GRANS 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN |~ 

ND 1002034 FOR THIS DRAWING. |— 
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3. RBQPIRMBTS 

3.1 rnantRAfr The resolver shall eonfrom to the requi risn ts of 
Specification BB-10O2O13, vith the following exceptions or additions: 

a. The resolver shall he tested as an PC only. 

h. Accuracy de te r min ation shall he eade with a load of 
5,000 otes +10 percent across the secondary winding* 

82 (Tel) - S3 (HI), and SI (Bed) - S3 (Blk) open 
circuited. 

e. Angular erro r shall he de t e rmi ned for the secondary 
widding S2 (Tel) * S3 (Blk) only. 

d. Busing the Angular Accuracy test, the total nail 
between 82 (Tel) - S3 (Blk) shall ha determined at 
each angular interval and Shall act exceed the value 
apeoified ia 3.5 a) 3). 

a. The following paragraphs of Specification IB-1002013 
are net applicable: 

(1) Phaee Shift Variation Bue to Voltage 

(2) Angular Er r o r fereua Voltage 

(3) Angular Brier Versus Frequency 
(*) Vepenfeuf Rise 

(5) 52° Thapersture Rise 

( 6 ) Seeoadary iBEedsnoe U n b a l a nce 

3.2 BB 8 I 8 B ARB " KHWCTI OS The resolver shall ha of the design 
construction, and physical dimensions shorn oa drawing 10103*1. 9in manufacture, 
materials, sad mechanical and electrical construction of the resolver shall ha 
ia accordance vith the requirements of Specification »-100f013. 

3.3 yuiSKHB ABB PBOBCTra TRBAJMWr 9 m resolver finishes 
protective treatment, and moisture, fungus, sad corrosion treatments shal l ha 
in accordance with the requirements of Specification RB-1002013 and drawing 
10103 * 1 . 
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* a DETAIL PERFORMARCK CBARACTWIST1CS. The resolver shall have 

the folloeing specific characteristics when tested at the applicable «ibient 
conditions as specified la SpwjifieaUon KL-1GG2C13. 

a) PriMay Stator (Outer Mother) 

b) Test Yoltage 28* *2f 

e) Test Frequency «P* t°*5* 

d) lapedance 

(!) zpo 310 £15* ♦ 4 ohns £10* 

( 2 ) £p« J 162 otona, ncninal 

( 3 ) geo 353 otas £15* ♦ 4 2*20 ofans £10* 

(A) em A70 ♦ 4 196 otos, noainal 


e) Mull voltage 

(1) Total 

(2) Fundaaeatal 

( 3 ) lull Yersue Rotation 

f) Phase Shift 6.25* £0.50° 

© 

g) Phase Shift Yersus Rotation £0.5 

h) Transfomatioa Ratio 1*00 £l* 

i) Angular Xrror 3 •« ainutes peak 

(l) Interval for 5° 

Accuracy Maasuzaneat 

4 ) Sspedance Unbalance, 100 £-sec, naxiaun 

Priaary 

k) Prinary Current, Unl oad e d. O.OlA supers, acninal 

n) Prinary Power, Unloaded O .063 watt, noainal 

a) DC Resistance 

(1) Prlauy 215 +15* 

( 2 ) smoodur aro <*■• + 15 * 


20 Millivolts, a a rtna i 
26 Millivolts, Maximo ? 

35 Millivolts, M a xim al 


k 

(REF C) 
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4. qmrnr abbwwwcb piwv isio w b 

4.1 MORAL tapllag I ns p e c t ion «1 tHtlag Anil be in 
oc cor dea oo with the rsqnlrunto of Specification KD-1002013, ant aa specified 
herein. 

3. pmutAfrar wcm MLrm 

5.1 P rep ar ation for delivery eliall he in accordance with the 
rmalraeeaf of Specification IS-1002013* 

6.1 the netee specified In Specification I0-1002Q&3 art applicable 
to this resolver. 


WmXMt Vhon Apollo Ml drawings, specifications, or other Ante not need for 
enj purpoee other than in connection with a definitely related IASA procunsnt 
operation, 1ASA thereby inonre no responsibility nor any ohlipation whatsoever 
end the feet that 1ASA nay hate foxnalated, furnished, or in any nay supplied 
the said drawings, speoifieatioes or other data is not te he rcgerdcd by 
Inpliootion or otherwise oe in nay inner licensing the holier or any othor 
person or corporation, or oo n vey i ng say right or po r aino l on to manfoetnro, 
mo or sell say patented invention that any in any way be related thereto. 
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g 4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS 

q 4 1 GENERAL The qualification testing shall conform to the 

Requirements of Specification ND-1002013 with the following exceptions or 
additional 


3.4.1.1 


ENVIRONMENTAL 


3.4.1.1.1 Vibration f Operating With the resolver tested as specified, 
the angular deviation shall not exceed 15 arc seconds, peak. 

3.4.1.1.2 Shock. Operating With the resolver tested as specified, 
the angular deviation shall not exceed 15 arc seconds, peak. 

5 fc i i a Tow Temperature, Operating With the resolver subjected 

to a temperature of-73.3**2-°C(-100° *5 ?) and tested as specified, the 
angular deviation shall not exceed 15 arc seconds, peak and the fundamental 
r »n voltage variation shall not exceed 10 mv rms. 

i k i i k Hi ah Temperatu re Operating With the resolver subjected 

to a temperature of 93.3® ±2.5*0 (200®F ±ji“) and tested as specified, the 
angular deviation shall not exceed 15 arc seconds, peak and the fundamental 
null voltage variation shall not exceed 10 mv, rms. 

3.4.1*1.5 Thermal Shock Bie resolver shall be tested as specified 

with the low temperature as indicated in 3.4.1.1.3. 

3.4.1.1.6 Hinwidity. Operating With the resolver tested as specified, 
the pw gnittr deviation shall not exceed 15 arc seconds, peak. 

3.4.1.1.7 Therw**i Vacuum The resolver shall be tested as specified 
while exposed to a vacuum level of 1 x 10 nm Hg, and the low and high 
temperatures specified in 3.4.1.1.3 and 3*^*1«3»*^ respectively. 

q 4 1 1 8 8alt Fog The receiver shall be tested to salt fog 

requirements per MIL-STD-SlO, Method 509, non-operating with the shaft end 
protected during exposure. The resolver must meet functional requirements 
after exposure. 

q 4,1,2 Endurance Luring the applicable portions of endurance 

testing, the following conditions shall be maintained: 


a) Low Temperature 

b) High Temperature 


-40° ±2.8°C (-1*0° ±5°F) 
37.8 *2.8°C (100° ±5°F) 
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AM HMD POA ART PUAPOAt OTNIR TWAH IR CORRKCTtOR VITA A BCffBITttV 

MLATIO eOVCRRRIRT AROCWRIRIHT OMRATIOR. TNI UHITIO ITATI1 AO VC AN. 

MIMT TMMBV IRCURS RO AMPOA8IBIUTY ROR ART BBLIBATIOH VNATAOCVtB; 

ARB TNI TACT TNAT TNI BOVCANMCNT HAT NAVI FOAMULATCB, PWRNIANIB. OR 

IN ANT VAT MIPPUBB TNI SAIB BAAVIRBI. MICIFICATIOR* BN BTNIR BATA II 

NOT TO M MIA A BIB BT IWPUCATIOA BR BTNtRVIBI Al IR ART HARNIR 

LI Cl Ml NR TNI NOLBIR OR ART BTNIR PI BOON BR CBRPORATION. BR COAVCY- 

I HR ANT RIBHTI BR MRNIMIBN TO HANWPACTWM. MM. BR HU ANY 

PATtNTCB INTI NT ION TNAT NAT IN ANT VAT M MLATIB TNIMTO. 
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SYM | 

DESCRIPTION 

DATE | APPROVAL 

— j 


1 


.005 P 
MAX 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN ND 1015404, CLASS 1. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

HARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 
MANUFACTURER'S NAME, CODE. OR SYMBOL. UNIT WEIGHT. TYPE 
AND CONTRACT NUMBER. NAME PLATE TO READ FROM LEAO END. i 

UNITS TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH 
COMMERCIAL PACKAGING PER MIL-P-116, METHOD III. 

ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

WEIGHT: APPROXIMATELY 50 GRAMS. 

FRAME SIZE: 8 

LEADS SHALL BE7 STRANDS OF #34 AUG WIRE INSULATED WITH EXTRUDED 
TEFLON PER MI1-W-1S878 .TYPE'E-2B. LEADS SHALL BE .COLOR CODED. 

RUNOUT OF DlA ■A" SHALL NOT EXCEED 10005 Til.R. WHEN MEASURED 
WITH THE UNIT IN A VERTICAL POSITION SUPPORTED BY THE OUTPUT 
SHAFT. 

RUNOUT0F"DIA a B H SHALL NOT EXCEED .0003 T.I.R. WHEN MEASURED 
WITH THE UNIT IN A VERTICAL POSITION SUPPORTED BY THE RESOLVER 
CASE. 

SHAFT ENO PLAY -NOT1TO<EXCEED :002 -0NDER 8 0Z.il OZ. MEASURING 
•- GAUGE :L0AD. 

RADIAL PtAT OF SHAFT MEASURED AT POINT NOT MORE THAN .125 FROM 
FRONT FACE SHALL NOT-EXCEED .0007 T.I.R. UNDER 80Z. tl/2 OZ. 
REVERSING GAUGE LOAD APPLIED NOT MORE-THAN .25 INCHES FROM 
FRONT -FACE. 

ELECTRICAL PROPERTIES: 

PHASE'EQUATIONS: - ’ 1 
E$1rS3 “ * E PfP3 E 0S ® * * EP2-P4 SIN 8 

E S2-S3 ■ K Ep2-P4 C 0S • " * E P1-P3 SIN 8 
8 IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER-CLOCKWISE 
ROTATION FACING THE SHAFT. 

. DESI6N: 

OPERATING-TEMPERATURE RANGE: -55*CT0*125*C. 

FRICTION.TORQOE: 15 GRAM CM MAXIMUM AT 25*i5X 
CASE 4ND SHAFT MATERIAL SHALL BE CRES PER QQ-S-7G3. 

LUBRICATION : BEARINGS SHALL BE LUBRICATED WITH THE LUBRICANT SPEPIFIED 
IN ND 1002077. 

RESOLVERS SHALL MEET THE REQUIREMEHTS OF ND PS 1010341. 



INSULATED LEADS 
12 INCHES LONG MIN 


.749 


DIA 


P3 BLK 


PI RED 



SCHEMATIC (FACING SHAFT) 


l m \ ,*■* y* **« 

QTY 

PART OR 

NOMENCLATURE OR 

FIND 

* ; 

REQD 

i_ 

IDENTIFYING NO. 

DESCRIPTION 

NO. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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ONF SPEED, FRAMF SIZF FICI1T, RFSOLVER RECEIVER 


The purpose of this document is to establish the manufacturing and 
test reouirements for proc u r i antecrt. The one speed, frame size eight, resolver 
receiver is intended for use in the Apollo Guidance and Navigation Fouipment program. 
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1 . 


STOP!' 


1.1 This specification establishes the requirements for the 

of the One Speed, Frame Size Fight, Resolver Receiver, Type 8R20N8, herein 

after called resolver. 


2.1 


APPLICANT POmTNTS 

The following documents of the issue in effect on the date of 


SPECIFICATIONS 

National Aeronautics and Space Administration (NASA) 


NP-1002013 


Pescription and Peouirements Publication 
for Procurement of Resolvers, Electrical, 
AC, Ceneral Specification for, National 
Aeronautics and Space Administration, 


DRAWTNCS 


NASA 

1010341 


One Speed, Frame Size Fipht, Resolver 
Receiver, Specification Control Drawing. 


Copies of specifications and drawings required by contractors :" 

/ith specific procurement functions should be obtained from the procuring 
tgency or as directed by the contracting officer.) 


This specification consists of 

plages i through ii and 1 to 5 inclusive. 


1 


i 


i-TTEr; 


j. 










REVISIONS 


REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMEHT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h EE ) 

COLLECTOR CUTOFF CURRENT Ucbo) 

EMITTER CUTOFF CURRENT (I EB0 ) 

SATURATION VOLTAGE (V C e[SAT]) 

SATURATION VOLTAGE (V BE [SAT]> 

SUSTAINING VOLTAGE (LV CE0 ) 

MARKING: MARK UNITS PER MIL-ST0-130 WITH THE MANUFACTURERS 
NAME. TRADEMARK, OR CODE, TYPE DESIGNATION, DATE CODE, LOT 
CODE AND SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO *200*0. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25*C CASE TEMPERATURE: 1.8 WATTS 

THERMAL RESISTANCE (JUNCTION-CASE): 97.2*C/WATT 
AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS 

THERMAL RESISTANCE (JUNCTION-AMBIENT): 350*C/WATT 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 
SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
PRESCRIBED BY NASA DOCUMENT 1015404, CLASS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P-19491 LEVEL A, IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOW¬ 
ING CONDITIONS: 

1. AMBIENT TEMPERATURE: *25* ♦ 5*C. 

2. COLLECTOR VOLTAGE V CE : *40 VOLTS DC MINIMUM. 

3. POWER DISSIPATION: 285 MILLIWATTS. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h EE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT CHANGE BE¬ 
TWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED RE¬ 
QUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC ANO 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS QR HAVE CHANGED MORE THAN 
10X IN h EE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
NIL-D-70327. 
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TABLE I 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tc = +25 

•C 1 

COLLECTOR 

VOLTAGE 

(v C b) 

EMITTER 

VOLTAGE 

(Veb) 

COLLECTOR 

VOLTAGE 

<V C E> 

COLLECTOR 

CURRENT 

«C> 

"'COLLECTOR 

POWER 

DISSIPATION 

El A TYPE 
DESIGNATION 

VDC 

VDC 

voc 

mADC 

W 

fFOP REFEPENCE) _ 

100 

15 

60 

600 

1.8 

2N998 


TABLE II 


ELECTRICAL CHARACTERISTICS AT Tc ■ *25*0 (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITION 


SPEC 1F1 CAT 1 CM LIMITS 

SYMBOL 

MIN 

MAX 

UNITS 

COLLECTOR CUTOFF CURRENT 

V CB * ’0 V; I E - 0 

ICBO 

- 

10 

nA 

V CB * *0 V; I E * 0; T fl » *15oT 

ICBO 

• 

15 

uA 

EMITTER CUTOFF CURRENT 

v E B * 10 V; i c * o 

lEBO 

| - 

10 

nA 

COLLECTOR-BASE BREAKDOWN VOLTAGE 

I C * 100 uA; I E * 0 

BvCBO 

100 


VOLTS 

EMITTER-BASE BREAKDOWN VOLTAGE 

l£ * 100 uA; Ic * 0 

BvEBO 

15 


VOLTS 

COLLECTOR-EMITTER 

SUSTAINING VOLTAGE 

I C - 30 mA (PULSED); Ib « 0 

1-VCEO 

60 

T 

VOLTS 

STATIC FORWARD CURRENT 

TRANSFER RATIO 

VCE * 5V; I C * 10 iiA 

2> 

h FE 

1600 

8000 

- 

VcE *5 V; Ic * 100 mA 

E> 

h FE 

2000 



VfE * 5 V; I C * 1 mA 

hFE 

800 


• 

V C £ = 5 V; Ic 

h FE 

400 

2400 

* 

COLLECTOR SATURATION VOLTAGE 

Ic * 50 mA; Ig * 0.5 mA 

VCE(SAT) 

- 

1.2 

VOLTS 

BASE SATURATION VOLTAGE 

IC * 50 mA; Ig * 0.5 mA 

V BE(SAT) 

- 

1.8 

VOLTS 

OUTPUT CAPACITANCE 

V C b * 10 V; l£ » 0; f « 140 kc 

Cob 

- 

30 

Pf 

EMITTER TRANSITION CAPACITANCE 

V E B ■ 0*5 V; Ic « 0; f « 140 kc 

c te 

• 

50 

Pf 


(£> PART DESIGN REQUIREMENTS 

g> PULSE CONDITIONS:, WIDTH < 300 uSEC; DUTY CYCLE < 1 %. 

g> HEAT SINK (ALUMINUM PLATE*OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 

TC IS CASE TEMPERATURE. , 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF 
TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY.PROPER VOLTAGE LEVELS AND 
POLARITIES MUST BE APPLIED. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET BRAVING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1 

UNITS SHALL BE CAPABLE OF MEETIN6 ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED 
BY DESI6N REQUIREMENTS SECTION OF THIS DRAWIN6. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE VITH 
MlL-P-19491 LEVEL A. 

UNITS SHALL BE IN ACCORDANCE WITH MlL-S-19500 IN ADDITION 
TO THE REQy!H5“EHTS SPECIFIED HEREIN. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: SHALL BE PER ND 1015402 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE NASA DRAWING NUMBER AND REVISION LETTER, 
AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE; DATE 
CODE; AND SERIAL NUMBER SHALL BE PERMANENTLY 

AND LE6IBLY MARKED ON THE PART PER MIL-STD-130. 
Marking OF Unit Packages and EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWIN6 NUMBER AND REVISION 
LETTER. 

ELECTRICAL REQUIREMENTS: PER TABLE II 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 
EMITTER CUTOFF CURRENT (lEBO> 

SWITCHBACK VOLTAGE (LVCEO) 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

BASE SATURATION VOLTAGE (Vbe(SAT)) 

COLLECTOR SATURATION VOLTAGE VCE(SAT) 


REPLACES REV A WITH CHANGES 
B AND UPGRADED TO CLASS A 
RELEASE PER TDRR^/^^7 . 




DESIGN REQUIREMENTS: 

ELECTRICAL RATIN6: PER TABLE I 
ELECTRICAL CHARACTERISTICS: PER TABLES II 
STORAGE TEMPERATURE: -65°C TO +200°C 
POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 1.8 WATTS. 

THERMAL RESISTANCE (JUNCTION-CASE): 97.2°C/WATT 
AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS. 
THERMAL RESISTANCE (JUNCTION-AMBIENT): 350°C/VfATT 
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_ TABLE I __ 

MAXIMUM RATINGS Tc =* 25 °C 

collector! EMITTErI collector! COLLECTOR! COLLECTOR I El A TYPE 
VOLTAGE VOLTAGE VOLTAGE CURRENT POWER DESIGNATION 
(VCB) (VEB) (VCE) Oc) dissipation (for R rn 

VDC VDC VDC mADC _W_ 

100 15 60 600_1^8_2N998 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25® i5°C 

2. COLLECTOR VOLTAGE: *40 VOLTS DC MINIMUM 

3. POWER DISSIPATION: 285 MILLIWATTS* 10% 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE ™i£°2..22 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 

IN: 

a. EMITTER CUTOFF CURRENT (lEBO). 

b. COLLECTOR CUTOFF CURRENT, IcBO 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT 

POSITIVE |nriiTIFIP.ATI CM OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUEMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVING CHANGED WIRE THAN 20% IN hcg, OR HAVING INCREASED 
MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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TABLE II 


ELECTRICAL CHARACTER 

STICS AT Tc = ♦25°C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITION 

SYMBOL 

SPECIF 

CATION LIMITS! 

MIN 

MAX 

UNITS 

COLLECTOR CUTOFF CURRENT 

VcB=90V;Ie=0 

■ CBO 

- 

10 

nA 

Vcb=90V;Ie=0;Ta=*150°C 

ICBO 

- 

15 

uA 

EMITTER CUTOFF CURRENT 

Veb=10V;Ic=0 

1EBO 

- 

10 

nA 

COLLECTOR BREAKDOWN VOLTAGE 

IC=l00uA;1E = 0 

BvCBO 

100 

- 

VOLTS 

EMITTER BREAKDOWN VOLTAGE 

IE=100uA;Ic=0 

bvebo 

15 

mm 

VOLTS 

SWITCHBACK VOLTAGE 

1 c=30raA (PULSED); Ib=0 

lvceo 

60 

- 

VOLTS 

STATIC FORWARD CURRENT 

TRANSFER RATIO 

VCE=5V;lc=10mA 

hFE 

1600 

8000 

- 

V C e=5V;Ic= 100mA 

hFE 

2000 

- 

- 

Vce= 5V ; , c s1 * a 

hFE 

800 

- 

- 

Vce=5V;Ic=250uA 

hFE _ 

400 

2400 

- 

COLLECTOR SATURATION VOLTAGE 

IC=50mA;lg=0.5mA 

V CE(SAT) 

- 

1.2 

VOLTS 

BASE SATURATION "OLTAGE 

1Q=50mA;10.5mA 

VBE(SAT) 

- 

1.8 

VOLTS 

OUTPUT CAPACITANCE 

VcB=10V;lE=0;f=140kc 

Cob 

- 

30 

Pf 

EMITTER TRANSITION CAPACITANCE 

VEB=0.5V;IC=0;f=140kc 

CTE 

- 

50 

Pf 

COLLECTOR CUTOFF CURRENT 

Vcb=90VDC;Ie=0;Tc=100°C 

' CBO 

- 

10 

uA 


©REPLACES REV A WITH CHANGES 












































U 


m* 


s'- 






I 






REVISIONS 


OATS I APPROVAL 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAVIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 3 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CUSS 1 
C UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED 
BY DESI6N REQUIREMENTS SECTION OF THIS DRAWING. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

MIL-P-19491 LEVEL A. 

E. UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 

TO THE REQUIREMENT SPECIF I ED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: SHALL BE PER ND 1015402 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NUMBER AND REVISION LETTER, 

AND THE MANUFACTURER'S NAME, TRADEMARK OR COOE; DATE 
CODE; AND SERIAL NUMBER SHALL BE PERMANENTLY 

AND LEGIBLY MARKED ON THE PART PER M'L-STD-130. 
MARKING OF UNIT PACKA6ES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
UTTER. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 

0) COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C > 

(2) EMITTER CUTOFF CURRENT (lEBO) 

(3) SWITCHBACK VOLTAGE (LVCEO) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO (hFE> 

(5) BASE SATURATION VOLTAGE (Vbe(SAT)) 

(6) COLLECTOR SATURATION VOLTAGE VCE(SAT) 


_ TABLE I _ 

MAXIMUM RATINGS Tr = +25°C 
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B AND UPGRADED TO CLASS A 

_ RELEASE PER TDRR Q/£<*7 

C REVISED PER TDRR 0 3 f 7f* 


\ Ut. 


DESIGN REQUIREMENTS: 

A ELECTRICAL RATING: PER TABLE I 
B EUCTRI CAL CHARACTERISTICS: PER TABLES 11 
C STORAGE TEMPERATURE: -65°C TO ♦200°C 
D POWER DISSIPATION: 

(1) AT 25°C CASE TEMPERATURE: 1.8 WATTS. 

(2) THERMAL RESISTANCE (JUNCTION-CASE): 97.2°C/WATT 

( 3 ) AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

(4) THERMAL RESISTANCE (JUNCTION-AMBIENT): 350°C/WATT 
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4 SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25° ±5°C 

2. COLLECTOR VOLTAGE: *40 VOLTS DC MINIMUM 

3. POWER DISSIPATION: 23D LLIWATTStl0% 

B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN 
IN* 

*a. EMITTER CUTOFF CURRENT (lEB0>. 

b. COLLECTOR CUTOFF CURRENT, IcBO 

c. COLLECTOR SATURATION VOLTAGE, Vct(SAT) , 4T 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE ( AT 
LOwrsT SPECIFIED COLLECTOR CURRENT) 

C THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
T POSITIVE IDENTIFICATION OF EACH I NOIVI DUAL TRANSISTOR. 
WITH THE INITIAL TEST READING, THE FINAL READ NG AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND JITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO ,DE NTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF 'THE PENDENT 
CHANGE OF EACH CHARACTERISTIC FffOM TT9- I NIT IAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVIN6 CHANGED MORE THAN 20 % IN hFE. °R HAVING INCREASED 
MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 


NOTE 1: PULSE CONDITIONS: LENGTH = 300u SEC.; DUTY CYCLE < 2% 
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TABLE II 


1 ELECTRICAL CHARACTERISTICS AT Tc = +25°C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITION 

SYMBOL 

SPECIF 

CATION LIMITS! 

MIN 

MAX 

UNITS 

COLLECTOR CUTOFF CURRENT 

Vcb = 9°V;Ie=o 

1CBO 

- 

10 

nA 

Vcb=90V;Ie=0;Ta=*150°C 

ICBO 

- 

15 

uA 

EMITTER CUTOFF CURRENT 

Veb=10V;Ic=0 

1EBO 

- 


nA 

COLLECTOR BREAKDOWN VOLTAGE 

IC-iOOuA;1E=0 

BVCBO 

100 

- 

VOLTS 

EMITTER BREAKDOWN VOLTAGE 

|£=100uA;Ic=0 

BVEBO 

15 

- 

VOLTS 

SWITCHBACK VOLTAGE 

1c=30mA (PULSED);Ib-0 

lvceo 

60 

mm 

VOLTS 

STATIC FORWARD CURRENT 

TRANSFER RATIO 

VCE=5V; lc=10mA(SEE note 1) 

hFE 

1600 

8000 

- 

VcE=5V; lc=100mA(SEE note i) 

hFE 

2000 

- 

- 

VcE=5V; | c=lmA 

hFE 

800 

- 


Vce=5V;Ic=250uA 

i!EE_ 

400 

2400 

- 

COLLECTOR SATURATION VOLTAGE 

IC=50mA;10=0.5mA 

V CE(SAT) 

- 

1.2 

VOLTS 

BASE SATURATION VOLTAGE 

lQ=50mA;lg=0.5mA 

V BE(SAT) 

- 

1.8 

VOLTS 

OUTPUT CAPACITANCE 

Vca=10V;lE=0;f=140kc 

Cob 

- 

30 

Pf 

EMITTER TRANSITION CAPACITANCE 

VEB=0.5V;IC=0;f=140kc 

CTE 

- 

50 

Pf 

COLLECTOR CUTOFF CURRENT 

Vcb=90VDC;Ie=0;Tc=100°C 

1 CBO 

- 

10 

uA 
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REQUIREMENTS: 

1 GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 3 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 10X5404. CUSS 1 
c UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED 
BY DESIGN REQUIREMENTS SECTION OF THIS DRAWIN6. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

mi•'-. p-.iQJQi [rvn 

E. UNITS*SHALL BE IN ACCORDANCE »ITH MIL-S-19500 IN ADDITION 

111 INI KtNUIKtMfcNib SrcCiriES HcnEiK. 

2. INSPECTION AND ACCEPTANCE: 
ft. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: SHALL BE PER ND 1015402 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NUMBER (LftST THREE DIGITS REQUIRED) 

AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE; DATE 
CODE; AND SERIAL NUM8ER SHALL BE PERMANENTLY 

AMD irfilRLV MARKCS ON THE PART PER HOI 002 0(9 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 

(1) COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 
<2) EMITTER CUTOFF CURRENT (IEBO> 

(3) SWITCHBACK V0LTA6E (LVCEO) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO (hFE) 

(3) BASE SATURATION VOLTAGE (VbE(SAT)) 

(A) COLLECTOR SATURATION VOLTAGE VCE(SAT) 


DESIGN REQUIREMENTS: 
ft ELECTRICAL RATING: PER TABLE I 
B ELECTRICAL CHARACTERISTICS: PER TABLES 11 
C STORAGE TEMPERATURE: -65°C TO *20000 
D POWER DISSIPATION: 

(1) AT 25°C CASE TEMPERATURE: 1.8 WATTS. 

(2) THERMAL RESISTANCE (JUNCTION-CASE): 97.2°C/WATT 

(3) AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

(4) THERMAL RESISTANCE (JUNCTION-AMBIENT): 350°C/1ATT 
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_ TABLE I _ 

MAXIMUM RATINGS TC =»25°C 

COLLECTOR!EMiTTERl COLLECTOR! COLLECTOR! COLLECTOR I El A TYPE 
VOLTAGE VOLTAGE VOLTAGE CURRENT POWER DESIGNATION 
(VCB) (VEB) (VCE> ClC) DISSIPATION (fOR RFF) 

VDC VDC VDC mADC _W_ 

100 15 60 600_U8_2N998 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES COVERM- 
MENT THERERY INCURS NO RESPONSIBILITY NOR AMY OBLIGATION WHATSOEVER: 

AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
HOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 

REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) 

EMITTER CUTOFF CURRENT (I EB0 ) 

SATURATION VOLTAGE (V C E[SAT]) 

SATURATION VOLTAGE (V BE [ S flT]> 

SUSTAINING VOLTAGE (LV CE0 ) 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURERS 
NAME, TRADEMARK. OR CODE, TYPE DESIGNATION, DATE CODE, LOT 
CODE AND SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -G5*C TO +200*0. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25*C CASE TEMPERATURE: 1.8 WATTS 

THERMAL RESISTANCE (JUNCTION-CASE): 97.2*C/WATT 
AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS 

THERMAL RESISTANCE (JUNCTION-AMBIENT): 350*C/WATT 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 
SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
PRESCRIBED BY NASA DOCUMENT 1015404, CLASS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P-19491 LEVEL A. IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOW¬ 
ING CONDITIONS: 

1. AMBIENT TEMPERATURE: +25* ♦ 5*C. 

2. COLLECTOR VOLTAGE V CE : +40 VOLTS DC MINIMUM. 

3. POWER DISSIPATION: 285 MILLIWATTS. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

e. COLLECTOR SATURATION VOLTAGE. V CE ( SflT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL REAOING AND THE PERCENT CHANGE BE¬ 
TWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED RE¬ 
QUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE CHANGED MORE THAN 
10X IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) AT 100 # C 
SATURATION VOLTAGE (V C e(SAT)> 

SWITCH-BACK VOLTAGE (LV C eo) 

BASE VOLTAGE (V BE ) 


MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME, TRADEMARK, OR CODE, TYPE DESIGNATION, DATE CODE, 

LOT CODE AND SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO *200*0. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25*C CASE TEMPERATURE: 4 WATTS. 

THERMAL RESISTANCE (JUNCTION-CASE): 50*C/WATT, MAX. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 
SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
PRESCRIBED BY NASA DOCUMENT 1015404, CLASS 1. 
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a. BASE VOLTAGE, V BE 
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REQUIREMENTS: 


CROUP I (INSPECTION BT SUPPLIER AND USER): 

LEAD DATA: KOVAR UITH GOLD PLATING PER NASA OOCUMENT 1015402. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (IcB0> AT 100 # C 
SATURATION VOLTAGE (V CE ( SAT )) 

SWITCH-BACK VOLTAGE (LVc£ 0 ) 

BASE VOLTAGE (V BE ) 


MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME, TRADEMARK, OR CODE, TYPE DESIGNATION, DATE CODE, 

LOT CODE AND SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO +200*0. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25*C CASE TEMPERATURE: 4 WATTS. 

THERMAL RESISTANCE (JUNCTION-CASE): 50*C/WATT, MAX. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002051. 
SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
PRESCRIBED BY NASA DOCUMENT 1015404, CLASS 1. 

. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P-19491 LEVEL A, IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25* ♦ 5*C. 

2. COLLECTOR VOLTAGE V CE : 40 i 5 VOLTS DC 

3. POWER DISSIPATION: 180 MILLIWATTS. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
a. BASE VOLTAGE. V BE 
k. COLLECTOR CUTOFF CURRENT, I CB0 

c. COLLECTOR SATURATICN VOLTAGE, V CE(SftT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h EE 
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THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST REAOING, THE FINAL READING AND THE PERCENT CHANGE 
BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL ORAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 10X IN hrc SHALL NOT 
BE ACCEPTABLE. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 


REPLACED EV REV C WITH CHANGE 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR DATE 



EMITTER 


COLLECTOR, 

CASE 


B 

B 

A 

A 


■ . 

SHEET 1 

SHEET 2 

REVISION STATUS OF SHEETS 



• BASE 


QTY 

PART OR 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO. 

DESCRIPTION 

NO. 


LIST OF MATERIALS 
















NEXT ASSY 

USED. ON 

| APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

•± dt ±: 

DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 


M I T 

INSTRUMENTATION LAB 
Cambriooc. Mass. 


DRAWN DME 9AtA£Li 

CHECKED^ # 

APPROVAL /4fc*AS«yg* 3//^/ 
APPROVAL_ 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

TRANSISTOR ,NPN # SILICON 

SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 

NONE 


NASA APPROVAL 


CODE IDENT NO. 


FINAL FINISH 


MIT APPROVAI 




SCALE NONE 


size 


NASA ORAWING NO. 

1010343 


WT 


SHEET | OF 2 


4 


4 



NONE 





















3 


2 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THERERT INCURS NO RESPONSIRILITY NOR ANT OGLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. Oil 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO GE REGARDED GV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL AMY 
PATENTED INVENTION THAT NAT IN ANY WAY GE RELATED THERETO. 


REVISIONS 

DESCRIPTION 


-' _ TABLE I _ 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T C • ♦25«C 


REVISED PER TORR 

REPLACED BY REV C WITH . 
CHANGE PER TDRR <0 IUf 


DATE APPROVAL 

i/sA\ to/L 

9Lc'* 


COLLECTOR 

VOLTAGE 

<*CB> 

VDC 


EMITTER 

VOLTAGE 

(VEB> 

VDC 


COLLECTOR 

VOLTAGE 

(VCE> 

VDC 


COLLECTOR 

CURRENT 

(I C ) 

ADC 


COLLECTOR 

POWER 

DISSIPATION 


1010343-1 

1010343-2 


El A TYPE 
DESIGNATION 

I FOR REFERENCE) 
TO BE ASSIGNED 
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ELECTRICAL CHARACTERISTICS AT T c - *25»C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

COLLECTOR CUTOFF CURRENT 

EMITTER CUTOFF CURRENT 
SWITCH-BACK VOLTAGE 

STATIC FORWARD CURRENT 
TRANSFER RATIO 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 

BASE VOLTAGE 
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SEE TABULATION ON CONTINUATION OF TABLE II 

V CE * 4 V; Ic « 100 uA hFE 
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V CE * 4 V; Ic * 500 mA hFE 

SEE TABULATION ON CONTINUATION OF TABLE II 


Vce * 10 V; J C * 100 mA 
Vcb * & V; l£ * 0; f * 1 kc 
Vqe * 10 V; ic * 1 mA 
Vjn * 15 V; V b « 15 V 
[£> SWITCHING CIRCUIT 


_ TABLE II CONTINUED _ 

ELECTRICAL CHARACTERISTICS AT T c « 25*C 


HFE 

20 

- 

HFE 

50 

150 

HFE 

40 

120 

HFE 

25 

90 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. QO^ f DATE 

... 


VBE 

- . 

0.85 

VOLTS 

C 0 b 

- 

20 

pf 

^hfe 

300 

- 

kc 

*r 

- 

70 

nSEC 

t* 

- 

150 

nSEC 

tf 

- 

50 

nSEC 


i S266G 
-DIODE_ 


40-fL 


51A < 330 PF 

>IKA 


1010343-1 


1010’'3-2 


11C974 


11C975 


PARAMETER 

SATURATION VOLTAGE^ 
SATURATION VOLTAGE 


CONDITIONS 

IC • 500 MA. I B « 50 MA 
IC « 5 MA. I B * 0 
IC * 500 MA. I B « 50 MA 
I C * 5 MA. I B * 0 


Vce(sat) 

lv CE0 

Vcf(SAT) 

LVceO 


LIMITS 

MIN | MAX |UNITS 

- .55 VOLTS 

50 - VOLTS 

: iTcT VOLTS 

80 - VOLTS 

MAXIMUM 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. MAXIMUM 
JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 

T C IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF TEST VOLTAGES. 

WHEN CHECKING JUNCTION CONTINUITY, PROPER VOLTAGE LEVELS AND I- 

POLARITIES MUST BE APPLIED. - 
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REPLACES REV B WITH CHANGE 
C AND UPGRADED TO CLASS A 

RELEASE PER TDRR_ ; 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2 

UNITS SHALL BE CAPABLE OF MEETIN6 THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN ' 
CONDITIONS. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MIL-P-19491 LEVEL A 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: KOVAR GOLD PLATE PER NDPS 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIFMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-S-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 

MECHANICAL DIMENSIONS PER OUTLINE 
ELECTRICAL REQUIREMENTS PER TABLE El AND 'CABLE JH 
EMITTER CUTOFF CURRENT, IeBO 
COLLECTOR CUTOFF CURRENT, IcBO. AT 100°C 
SWITCHBACK VOLTAGE, LVctO. 

COLLECTOR SATURATION VOLTAGE, Vce(SAT) 

STATIC FORWARD CURRENT TRANSFER RATIO, hFE 
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DESIGN REQUIREMENTS: 

ST0RA6E TEMPERATURE: -65°C TO *200°C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 4 WATTS. 

THERMAL RESISTANCE (JUNCTION-CASE): 50°C/WATT, MAX. 
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_ REVISIONS 

_ DC«C»tPTION _ 

REPLACES REV B WITH CHANGE AND 
UPDATED TO CLASS A RELEASE 
PER TDRR 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: UNITS SHALL BE BURNED-IN FOR 244) HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25° t 5°C. 

2. COLLECTOR VOLTAGE VcE* 44) t 5 VOLTS DC 

3. POWER DISSIPATION: 180 MILLIWATTS. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

a. EMITTER CUTOFF CURRENT <IeB0> 

b. COLLECTOR CUTOFF CURRENT, ICBO 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, 

(AT THE LOWEST SPECIFIED COLLECTOR CURRENT) 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READIN6, THE FINAL READ IN6 AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVING CHANGED MORE THAN 15* IN hfx. OR 
HAVING INCREASED MORE THAN 3 TIMES IN ICBO (THE 
ABSOLUTE CHANGE MUST BE GREATER THAN 1 NANOAMPERE) 
SHALL NOT BE ACCEPTABLE. 
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_ TABLE I _ 

__ MAXIMUM RATINGS Tc = *25°C _ 

COLLECTORI EMITTERI COLLECTORI COLLECTOR I COLLECTOR I El A TYPE 
VOLTAGE VOLTAGE VOLTAGE CURRENT POWER DESIGNATION 
(VCB) (VEB) (VCE) (lc) DISSIPATION (FOR REFERENCE) 

VDC VDC VDC ADC _W_ 

80 _8_ 50 1.0 _4_ 2N235IA 

120 8 80 1.0 4 2N2364A 
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(VEB) 

(VCE) 

Oc) 

VDC 

voc 

VDC 

ADC 
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50 
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80 
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TC IS CASE TEMPERATURE 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. MAXIMUM JUNCTION 
TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE 
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_ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT Tc = +25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 


CONDITION 


SYMBOLr 


LIMUS. 

UNITS 


i 

VCB 

s 

40 V; 1E = 0 


• C80 

- 

30 

nA 

COLLECTOR CUTOFF CURRENT 

VCB 

= 

40 V; IE = 0, T C = 

♦100°C 

1CBO 

- 

1 

uA 

Emitter cutoff current 

VLB 


5 V; l C = 0 


iEBO 

- 

10 

nA 


VCE 


4 V; lc * 100 uA 


h FE 

20 

- 

- 

STATIC FORWARD CURRENT 

VCE 

= 

4 V; lc = 10 «A 


hFE 

50 

150 

• 

TRANSFER RATIO 

VCE 

T 

4 V; lc - 100 mA 


hFE 

40 

120 

- 


VCE 

s 

4 V; lc = 500 mA 


hFE 

25 

90 

- 

BASE V0LTA6E 

VCE 

= 

10 V; lc = 100 mA 


VBE 

mm 

0.85 

VOLTS 

OUTPUT CAPACITANCE 

VCB 

: 

6 V; !e = 0: f = 1 

kc 

C oh 

- 

20 

P* 

BETA CUTOFF FREQUENCY 

VCE 

s 

10 V; lc - 1 nA 


^hfe 

ZbO 

- 

kc 

RISE TIME 

Vin 

= 

15 V; V b = 15 V 


t r 

- 

70 

nSEC 

STORAGE TIME 

SEE 

SWITCHING CIRCUIT 


ts 

- 

150 

nSEC 

FALL TIME 





tf 

- 

50 

nSEC 


_ TABLE III _ 

ELECTRICAL CHARACTERISTICS AT Tr = 25°C 


PARAMETER CONDITIONS SYMBOL [ minImAxVuNITS 

COLLECTOR SATURATION VOLTAGE Ip = 500 MA, Ifl = 50 MA ~VCE(SAtT ~ 15 VOLTS 

SWITCHBACK VOLTAGE _ lc = 5 MA. I B = 0 _ LVCEO 50 - VOLTS 

COLLECTOR SATURATION VOLTAGE lc = 500 MA, l B = 50 MA VCE(SAT) - 1.0 VOLTS 
SWITCHBACK VOLTAGE_ In = 5 MA, l B = 0 Tv^ 80 - VOLTS 
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SPECIAL CONDITIONING «Y SUPPLIER* 

A BURN IN* UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE* 25° t 5°C. 

2. COLLECTOR VOLTAGE VcE* 40 t 5 VOLTS DC 

3. POWER DISSIPATION* 180 MILLIWATTS. 

B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN* 

a. EMITTER CUTOFF CURRENT (ICB0> 

b. COLLECTOR CUTOFF CURRENT, ICBO 

c< p« irrTIVB RATI MM TI Ml VOLTAGE, VcrTRAT) 
d! STATIC FORWARD CURRENT TRANSFERRATIO, hfE 
(HI Tilt UM19I 9fLWir IU UfUXyiMl 


REPLACES REV B WITH CHANGE AND 

UPDATED TO CLASS A RELEASE.. 

PER TDRR 0 I 65 7 _ 

REVISED PER TORR 0 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST RCA3IKS, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUM!ITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVING CHANGED MORE THAN 15* IN hpE, OR 
HAVING INCREASED MORE THAN 3 TIMES IN ICBO (THE 
ABSOLUTE CHANGE MUST BE GREATER THAN 1 NANOAMPERE) 
SHALL NOT BE ACCEPTABLE. 


__ TABLE I _ 

_ MAXIMUM RATINGS Tc = *25°C 

COLLECTOR! EMITTER I COLLECTORICOLLECTORl COLLECTOR I El A TYPE 
VOLTAGE VOLTAGE VOLTAGE CURRENT POWER DESIGNATION 
(VCB) (VEB) (VCE) (lc) DISSIPATION (FOR REFERENCE) 

VDC VDC VDC ADC _W_ 

80 _8_ 50 1.0 _4_ 2N235IA 

120 8 80 1.0 4 2N2364A 


TC IS CASE TEMPERATURE 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. MAXIMUM JUNCTION 
TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE 


NO 

VOLTAGE 

VOLTAGE 

VOLTAGE 

CURRE 


(VCB) 

(VEB) 

(VCE) 

Oc) 


VOC 

VOC 

VDC 

ADC 

1010343-1 

80 

8 

50 

1.0 

1010343-2 

120 

8 

80 

1.0 

1010343-3 

80 

8 

50 

1.0 


PROCURE ONLY FROM APPROVED SOURCES LISTEO ON 
NO 1002034 FON THIS DRAWING. 


UNUSSOTHERW.SE SPECIFY ihSTNUMENTATION la. 

DIMENSIONS ARE M INCHES Cmvmumn. mmb 

TOLERANCES OH J 

FRACTIONS IKCVMLS ANGLES -fjfefl **^* *** 

_ +_ +_ _ loiteotj m 

- APPROVAL t/rfAl... 

DO NOT SCALE THIS DRAWING APPROVAL- 


NEXT ASSY 1 USED ON 
APPLICATION 



SEE MOTES 


00 42650 


I NASA APPROVAL^ 


* - 
i o 

| PHOTOGRAPHIC 80ALE ONLY j 



C REPLACES REV( B)WITH CHAM 


MANNED 

SPACECRAFT CENTER 
HOUSTON. TEXAS_ 


TRAWS ISTO*,NPN, SILICON 
SPECIFICATION CONTROL DRAW*# 


: IDENT NO. I SIZE 


1010343 


( SCALE N 





















REVISIONS 


DESCRIPTION 


THIS SHEET ADDED PER TDRR 01657 





_ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT Tq = +25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

_ 1 



CONDITION 

SYMBOL 

MIN 

un i i un 

MAX 

UNITS 


VCB 

S 

40 V; IE - 0 

1CBO 

- 

30 

nA 

COLLECTOR CUTOFF CURRENT 

VCB 

T 

40 V; lE - 0, T C = 

♦100°C l C BO 

mm 

1 

uA 

EMITTER CUTOFF CURRENT 

VEB 

s 

5 Vj 1 c ” 0 

lEBO 

- 

10 

nA 


VCE 

s 

4 V; lc = 100 uA 


20 

- 

- 

STATIC FORWARD CURRENT 

VCE 

: 

4 V; lc = 10 mA 

hFE 

50 

150 

• 

TRANSFER RATIO 

VCE 

T 

4 V; lc = 100 nA 

hFE 

40 

120 

- 


VCE 

s 

4 V; lc = 500 nA 

hpE 

25 

90 

- 

BASE VOLTAGE 

VCE 

S 

10 V; lc * 100 mh 

VBE 

- 

0.85 

VOLTS 

OUTPUT CAPACITANCE 

VCQ 


6 V; Ie = 0: f = 1 

kc Cab 

- 

20 

Pt 

BETA CUTOFF FREQUENCY 

VCE 

s 

10 V; lc = 1 *A 

*hfe 

250 

- 

kc 

RISE TIME 

Vin 

S 

15 V; V b = 15 V 

tr 

- 

70 

nSEC 

STORAGE TIME 

_S£E 

SNITCHING CIRCUIT 

*s 

- 

150 

nSEC 

FALL TIME 




tf 

- . 

50 
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_ TABLE III __ 

ELECTRICAL CHARACTERISTICS AT Tr = 25°C 


PARAMETER CONDITIONS SYMBOL |n I MA x'lUNI TS 

COLLECTOR SATURATION V0LTA6E Ip = 500 MA, Ifl = 50 MA ~VCE(SAT) ~T55 VOLTS 

SWITCHBACK V0LTA6E _ lc - 5 MA, Ir = 0 _ LVCEO SO - VOLTS 

COLLECTOR SATURATION VOLTAGE Iq = 500 MA, l B = 50 MA Vce(SAT) - 1.0 VOLTS 

SWITCHBACK VOLTAGE _ l C - 5 MA, Ifl = 0 LVred ~80 - VOLTS 

COLLECTOR SATURATION VOLTAGE _ l c = 500 Mfl, l B = 50 MA V CE (sflT ) - .55 VOLTS 

INVERTED SWITCHBACK VOLTAGE_ l E = 2 HA, l B = 0 LV EC0 6.5 - VOLTS 


CONDITIONS 
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REQUIREMENTS: 


1 


B 


GENERAL: 

A INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2 
UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN' 
CONDITIONS. 

UNIT PACKAGING AND PACKIN6 SHALL BE IN ACCORDANCE WITH 
MIL-P-19491 LEVEL A 


v in a 


40 JL 


INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 
(1 ) LEAD DATA: 
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REVISED PER TDRR 11071 

imi 

JdL— 




LOT 


_ K0VAR GOLD PLATE PER NDPS 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE: THE NASA 
DRAWING NUMBER WHICH CONSISTS OF AT LEASE THREE DIGITS;DATE CODE 

CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER NO J0020I9 MARK¬ 
ING OF UNIT PACKA6ES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH Mll -S- 19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
UTTER. 

(3T MECHANICAL DIMENSIONS PER OUTLINE 
EUCTRI CAL REQUIREMENTS PER TABLE EL AND I/ABLE JH 
(D EMITTER CUTOFF CURRENT, l EB 0 

(2 ) COLLECTOR CUTOFF CURRENT, IcflO, AT 100°C 

(3) SWITCHBACK VOLTAGE, LVCEO. 

(4) COLLECTOR SATURATION VOLTAGE, Vce(SAT) 

( 5 ) STATIC FORWARD CURRENT TRANSFER RATIO, hFE 

(6) BASE VOLTAGE (Vbe) 

(7) INVERTED SWITCHBACK VOLTAGE 
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3 DESIGN REQUIREMENTS: 

A STORAGE TEMPERATURE: -65°C TO ♦200°C. 

B EUCTRICAL RATING: PER TABLE I. 

C ELECTRICAL SPECIFICATION: PER TABU II. 

D POWER DISSIPATION: 

(1) AT 25°C CASE TEMPERATURE: 4 WATTS. 

(a) THERMAL RESISTANCE (JUNCTION-CASE): 50°C/WATT, MAX. 
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4 SPECIAL CONDITIONING BY SUPPLIER: 

A BURN IB: UMITS SHALL BE BURNED*IB FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25° t 5°C. 

2. COLLECTOR VOLTAGE VqE* 40 i S VOLTS DC 

3. POWER DISSIPATION: 180 MILLIWATTS. 

B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
■URN*IN: 

«. EMITTER CUTOFF CURRENT (l£B0> 
b. COLLECTOR CUTOFF CURRENT, IQB0 
e. COLLECTOR SATURATION V0LTA6E, VCE(SAT) 
d STATIC FO®* 4 *® GU** ri| T TRANSFER RATIO, her 
(AT THE LOWEST SPECIFIED COLLECTOR CURRENT) 


_ REVISIONS 

_ oc«cmrnon 

REPLACES REV B WITH CHANGE AND 
UPDATED TO CLASS A RELEASE 

PER TDRR 01657 _ 

REVISED PER TDRR O tfMfr 

REVISED PER TDRR 11071 


OATC I AW). 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READIN 6 AND 
THE PERCENT CHANCE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY „ „ „ ^ 

PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. FOR LOT SIZES LARGER THAN 100 PIECES, 
HIST06RAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC ANB TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVING CHAN 6 ED MORE THAN 15* IN hpEt OR 
HAVING INCREASED MORE THAN 3 TIMES IN ICBO (THE 
ABSOLUTE CHANGE MUST BE GREATER THAN 1 NANOAMPERE) 

SHALL NOT BE ACCEPTABLE. 


__ TABLE I _ 

_ MAXIMUM RATINGS T| 

COLLECTOR!EMITTER I COLLECTORI COLLECTORI COLLECTOR 


NO 

VQLTA 6 E 

V0LTA6E 

VOLTAGE 

CURRE 


(vcb) 

(veb) 

(VCE) 

dc) 


VDC 

VDC 

VDC 

ADC 

1010343-1 

80 

8 

50 

1.0 

1010343-2 

120 

8 

80 

1.0 

1010343-3 

80 

8 

50 

1.0 


RATINGS Tc= ♦25°C _ 

COLLECTOR I El A TYPE 

POWER DESIGNATION 

DISSIPATION (FOR REFERENCE) 

W _ 

4 _ 2N235IA 

4 2N2364A 


Tc IS CASE TEMPERATURE 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. MAXIMUM JUNCTION 
TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT Tc - *25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LIMITsl 

MIN 

MAX 

UNITS 


YC3 * +0 V; IE = 0 

•cso 

- 

30 

nA 

COLLECT Oft CUT OFF CUftftEftT 

Vpr : 40 V; lr = 0, Tc = *10000 

*C!0 

- 

1 

uA 

EMITTER CUTOFF CURRENT 

VEB = 5 V; l C = 0 

lEBO 

- 

10 

nA 

STATIC FORWARD CURRENT 
TRANSFER RATIO 

YCE = ♦ V; lc = 100 uA 

h FE 

20 

- 

- 

VcE = 4• V; lc = 10 «A 

hFE 

50 

150 

- 

VCE lc = 100 mA 

hFE 

40 

120 

- 

VcE :4 V; lc : 500 mA 

*FE 

25 

90 

- 

BASE V0LTA6E 

VCE = 10 V; lc : 100 aA 

VBE 

- 

0.85 

VOLTS 

OUTPUT CAPACITANCE 

VCB : 8 V; If = 0: f = 1 kc 

Cob 

- 

20 

Pf 

BETA CUTOFF FREQUENCY 

VCE : 10 V; lc = 1 aA 

fhf« 

250 

- 

kc 

RISE TIME 

Vin = 15 V; V b = 15 V 
_SE£ SWITCHING CIRCUIT 

tr 

- 

70 

nSEC 

ST0RA6E TIME 

*8 

- 

150 

nSEC 

FALL TIME 

tf 

- 

50 

nSEC 


TABLE III 


[ ELECTRICAL CHARACTERISTICS AT Tc = 25°C | 

NO 

PARAMETER 

CONDITIONS 

SYMBOL 

_LIMITS_1 

MIN 

MAX 

UNITS 

1010343-1 

COLLECTOR SATURATION VOLTAGE 

1C : 500 MA, IB = 50 MA 

VCE(SAT) 

- 

.55 

VOLTS 

SWITCHBACK VOLTAGE 

1C : 5 MA, IB : 0 

LVCEO 

50 

- 

VOLTS 

1010343-2 

COLLECTOR SATURATION VOLTAGE 

l C : 500 MA, Ig = 50 MA 

VCE(SAT) 

- 

1,0 

VOLTS 

SWITCHBACK VOLTAGE 

1C * 5 MA, IB : 0 

lv CEO 

80 

mm 

VOLTS 

1010343-3 

COLLECTOR SATURATION VOLTAGE 

l c = 500 HA, l B = 50 HA 

V CE (SAT) 

- 

.55 

VOLTS 

INVERTED SWITCHBACK VOLTAGE 

l E = 2 MA, l B = 0 

lv ECO 

6.5 

- 

VOLTS 
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1UIREMENTS: 
i GENERAL: 

A INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 101540+, CLASS 2 
c UNITS SHALL BE CAPABLE OF MEETIN6 THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN' 
CONDITIONS. 

D. PRESERVATION PACKAGING, PACKING, AND CONTAINER MARKING PER ND 1002215 CLASS 1 
CODE 2. 


S266G 

-DIODE^ 


> 40-fL 


51/1 < 330 PF 

. >IK/L 


REPLACES REV B WITH CHANGE 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR OI&S1 , 

REVISED PER TDRR O $ 2- 
REVISED PER TDRR 11071 
REVISED PER TDRR 20624 


PATE APPWOVAL 

IVkC * •'St? 

iMm let 1 


2 INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 

(D LEAD DATA: PER PS 1015402 EXCEPT TENSILE STRENGTH LIMIT MAY BE 70000-90000 PSI 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; THE NASA DRAWING 
NUMBER WHICH CONSISTS OF AT LEAST THREE DIGITS; DATE CODE, LOT CODE, 

AND SERIAL NUMBER SHALL BE PERMANENTLY A LEGIBLY MARKED ON THE PART PER 
ND 1002019. r 


SWITCHING CIRCUIT 

ALL RESISTORS SHALL BE *5 % 

‘ ALL CAPACITORS SHALL _ 

BE 15% 1.500 MIN 


(31 MECHANICAL DIMENSIONS PER OUTLINE 
B ELECTRICAL REQUIREMENTS PER TABLE EL AND TABLE HI 
0) EMITTER CUTOFF CURRENT, IEBO 

( 2) COLLECTOR CUTOFF CURRENT, ICBO • AT 100°C 

(3) SWITCHBACK VOLTAGE, LVCEO. 

( 4 ) COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

( 5 ) STATIC FORWARD CURRENT TRANSFER RATIO, hFE 
(b) BASE VOLTAGE (Vbe) 

(7) INVERTED SWITCHBACK VOLTAGE 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO ♦200°C. 
ELECTRICAL RATING: PER TABLE I. 
ELECTRICAL SPECIFICATION: PER TABLE II. 
POWER DISSIPATION: 

(D AT 25°C CASE TEMPERATURE: * WATTS. 

(a) THERMAL RESISTANCE (JUNCTION-CASE): 


080 .._ 


040 MAX 


(3) COLLECTOR,CASE 
(2) BASE— 


(l)EMITTER- 
.019 niA 

.15I5 DIA 

3 LEADS 


Hv»- 




50°C/»»n, MAX. 
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HEAT TREATMENT 

NONE 

FINAL FINISH 


MIT 

INSTRUMENTATION LAS 
Cammibm. mam. 

—. M. C—TROCT 

DRAWN PATE 2 3 

mtfCKFD WjLSObl 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


TRANSISTOR 9 NPN f SILICON 

SPECIFICATION CONTROL DR AW I NS 


NASA APPROVAL, 


APPLICATION 


NONE 


MIT APPROVAL J 


COOC IOENT NO. SIZE 

^0230 C 

SCALE NONE WT 


NASA DRAWING NO. 

1010343 


[SHEET | OF, 


4 


3 


2 


1 
















REVISIONS 


IfSe 


SPECIAL CONDITIONING BY SUPPLIER: 

A. X-RAY ALL PARTS FOR .004 INCH MINIMUM CLEARANCE BETWEEN CAP AND INTERNAL 
LEADS INCLUDING POSTS. 

B. BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25° i 5°C. 

2. COLLECTOR VOLTAGE V CE : 40 i 5°C VOLTS DC 

3. POWER DISSIPATION: 180 MILLIWATTS. 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL- 
CHARACTERISTICS PR I OR'TO AND FOLLOWING BURN-IN: 

a. EMITTER OUTOFF CURRENT <IEBO> 

b. COLLECTOR CUTOFF CURRENT, T C bo 

c. COLLECTOR SATURATION VOLTAGE, V CE (SAT)_- 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h ffi 

. (AT THE LOWEST SPECIFIED COLLECTOR CURRENT) 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READIN6, THE FINAL READING AND 
THE PERCENT CHAN6E BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

ONUS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 15% IN h fe OR 
HAVING-INCREASED MORE THAN 3 TIMES IN I CB q ('THE ABSOLUTE CHANGE MUST BE GREATER THAN 1 NANOAMPERE) 
SHALL NOT BE ACCEPTABLE. 



table i _ 

MAXIMUM RATINGS Tc = ♦25°C 


COLLECTOR EMITTER COLLECTOR COLLECTOR 


NO 

VOLTAGE 

VOLTAGE 

V0LTA6E 

CURRE 


(VCB) 

(VEB) 

(VCE) 

dc) 


VOC 

VDC 

VOC 

ADC 

1010343-1 

80 

8 

50 

1.0 

1010343-2 

120 

8 

80 

1.0 

1010343-3 

80 

8 

50 

1 .0 


COLLECTOR El A TYPE 
POWER DESIGNATION 

DISSIPATION (FOR REFERENCE) 

W _ 

♦ _ 2N235IA 

4 ZN2 364A 


TC IS CASE TEMPERATURE 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. MAXIMUM JUNCTION 
TEMPERATURE SHALL NOT EXCEED ST0RA6E TEMPERATURE 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT Tc = ♦25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LIMITS! 

MIN 

MAX 

UNITS 

COLLECTOR CUTOFF CURRENT 

VCB = +0 V; 1E = 0 

ICBO 

mm 

30 

nA 

VCB = *0 V; lE = 0, Tc = *10000 

1 CBO 

- 

1 

uA 

EMITTER CUTOFF CURRENT 

VEB = 5 V; lc = 0 

lEBO 

- 

10 

nA 

STATIC FORWARD CURRENT 
TRANSFER RATIO 

VCE = * V; lc * 100 uA 

h FE 

20 

- 

- 

VqE = 4 V; lc = 10 bA 

hFE 

50 

150 

- 

VCE = 4 V; lc - 100 nA 

hFE 

40 

120 

- 

VCE = 4 V; lc = 500 nA 

hFE 

25 

90 

mm 

BASE V0LTA6E 

VCE = 10 V; lc = 100 nA 

VBE 

- 

0.85 

VOLTS 

OUTPUT CAPACITANCE 

VCB = 6 V; lE = 0: f = 1 kc 

C Q b 

- 

20 

Pf 

BETA CUTOFF FREQUENCY 

VCE = 10 V; lc = 1 nA 

fhfe 

250 

- 

kc 

RISE TIME 

Vin = 15 V; Vb = 15 V 

SEE SWITCHING CIRCUIT 

tr 

- 

70 

nSEC 

ST0RA6E TIME 

*8 

- 

150 

nSEC 

FALL TIME 

tf 

- 

50 

nSEC 


TABLE III 


| ELECTRICAL CHARACTERISTICS AT Tc = 25°C I 

NO 

PARAMETER 

CONDITIONS 

SYMBOL 

_LIMITS_1 

MIN 

MAX 

UNITS 

1010343-1 

COLLECTOR SATURATION VOLTAGE 

1C = 500 MA, Ib = 50 MA 

VCE(SAT) 

- 

.55 

VOLTS 

SWITCHBACK VOLTAGE 

l C = 5MA f l B = □ 

lvceo 

50 

- 

VOLTS 

1010343-2 

COLLECTOR SATURATION VOLTAGE 

1C = 500 MA, Is - 50 MA 

VCE(SAT) 

- 

1.0 

VOLTS 

SWITCHBACK VOLTAGE 

1C = 5 MA, 1B — 0 

lvceo 

80 

mm 

VOLTS 

1010343-3 

COLLECTOR SATURATION VOLTAGE 

l c = 500 HA, l B = 50 MA 

V CE (SAT) 

- 

.55 

VOLTS 

INVERTED SWITCHBACK VOLTAGE 

l E = 2 MA, l B = 0 

lv EC0 

6.5 

- 

VOLTS 
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REQUIREMENTS: / 

1 GENERAL: 

A INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2 
c UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 


REPLACES REV B WITH CHANGE 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR O I S>5 7 . 

REVISED PER TDRR O $ X 
REVISED PER TDRR 11071 
REVISED PER TDRR 20624 
REVISED PER TDRR 2346G 


6-/1-0 


m 

mi 
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PRESERVATION PACKAGING, PACKING, AND CONTAINER MARKING PER ND 1002215 CLASS 1 
CODE 2. 


40 -ft 


51A < 330 PF 

_ 5 IK A 


INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: PER PS 1015402 EXCEPT TENSILE STRENGTH LIMIT MAY BE 70000-90000 PSI 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


(2) MARKING: 


THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), 

DASH NUMBER AND THE MANUFACTURER’S NAME, TRADEMARK OR CODE, 
DATE CODE, LOT CODE, AND SERIAL HUMBER SHALL BE PERMANENTLY & 
LEGIBLY MARKED ON THE PART PER ND 1002019. MARKING .OF UNIT 
PACKAGES AND EXTERIOR SHIPP PNG CONTAINERS SHALL INCLUDE THE 
NASA DRAWING NUMBER.' THE MANUFACTURER’S PART NUMBER MAY 
APPEAR ON THE PACKAGE. c 


SWITCHING CIRCUIT 

ALL RESISTORS SHALL BE * 5 % 

ALL CAPACITORS SHALL 

-BE ±57. 1.500MIN 


.110 niA 


ELECTRICAL REQUIREMENTS PER TABLE EL AND TABLE Iff 

0 ) EMITTER CUTOFF CURRENT, I£80 

(2 ) COLLECTOR CUTOFF CURRENT, ICBO. AT 100°C 

{3) SWITCHBACK VOLTAGE, LVCEO. 

( 4 ) COLLECTOR SATURATION VOLTAGE, Vrr(SAT) 

( 5 ) STATIC FORWARD CURRENT TRANSFER RATIO, hFE 

(6) BASE VOLTAGE (V B £) 

(7) INVERTED SWITCHBACK VOLTAGE 


(5) COLLECTOR, CASE 


(2) BASE- 


(0 EMITTER- 


-| -.C 

- 080 ^ 

~ nen ~ 


040 MAX 


3 LEADS 


""Vi 


DESI6N REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO ♦200°C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

(1) AT 25°C CASE TEMPERATURE: 4 WATTS. 

(a) THERMAL RESISTANCE (JUNCTION-CASE): 50°C/WAT7, MAX. 
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SPECIAL CONDI TIMING IY SUPPLIER: 

A. X-RAY ALL PARTS FOR .004 INCH MINIMUM CLEARANCE BETWEEN CAP ANO INTERNAL 
LEADS INCLUDING POSTS. 

B. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETVEEN 
' FINAL SEAL AND THE 240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 g MINIMUM IN THE Y, ORIENTATION PER MIL-STD-750, METHOO 2006, OR IMPACT SHOCK AT 
28K g MINIMUM IN THE Yj ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III a OR b. A LEAK RATE OF 1 X 10' 8 
ATM CC/SEC OR GREATER SHALL CONSTITUTE FAILURE. 

(3) GROSS LEAK PER MIL-STD L 202, METHOO 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

C. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT TIE FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25° i 5°C. 

2. COLLECTOR VOLTAGE %: 40 i 5°C VOLTS DC. 

3. POWER DISSIPATION: 180 MILLIWATTS. 

0. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

! a. EMITTER OUTOFF CURRENT (Iron) 

b. COLLECTOR CUTOFF CURRENT, Iron 

c. COLLECTOR SATURATION VOLTAGE, V CE (SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h fp (AT THE LOWEST SPECIFIED COLLECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATIM OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READIN6 AND 
THE PERCENT CHANGE BETVEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 15X IN h fe OR 
HAVING-INCREASED MORE THAN 3 TIMES IN l CB0 (-THE ABSOLUTE CHANGE MUST BE GREATER THAN 1 NANOAMPERE) 
SHALL NOT BE ACCEPTABLE. 
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__TABLE I_ 

_. _ MAXIMUM RATINGS Tc = ♦25°C _ 

COLLECTORlEMITTERI COLLECTORI COLLECTORI COLLECTOR I El A TYPE 
VOLTAGE VOLTAGE VOLTAGE CURRENT POWER DESIGNATION 
(VCB) (VEB) (VCE) (lc) DISSIPATION (FOR REFERENCE) 

VDC VDC VDC ADC _«__ 

80 8 _ 50 1.0 _4_ 2N235IA 

120 8 80 1.0 4 ZNi 364A 


T C IS CASE TEMPERATURE 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. MAXIMUM JUNCTION 
TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE 


ND 

VOLTAGE 

VOLTAGE 

VOLTAGE 

CURRE 


(VCB) 

(VEB) 

(VCE) 

(ic) 


VOC 

VDC 

VDC 

ADC 

1010343-1 

80 

8 

50 

1.0 

1010343-2 

120 

8 

80 

1.0 

1010343-3 

80 

8 

50 

1.0 
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_ REVISIONS T 

SYM DESCRIPTION _ 

C THIS SHEET ADDED PER TDRR 0 16 5 7 

D RFVISFn PFR TflRR f)<{ t _ 

E REVISED PER TDRR 11071 _ 

F REVISES'PER TDRR 20624r 
G REVISED PER TDRR 23466 


__ TABLE tl __ 

ELECTRICAL CHARACTERISTICS AT Tp = *25°C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER CONDITION SYMBOL ^ 

VCB = +0 V; IE = 0 ICBO - 30 r 


EMITTER CUTOFF CURRENT 


STATIC FORWARD CURRENT 
TRANSFER RATIO 


BASE V0LTA6E _ 

OUTPUT CAPACITANCE 
BETA CUTOFF FREQUENCY 
RISE TIME 

STORAGE TIME _ 

FALL TIME 


V£B » 5 V; l C = 0 _ 

VCE 5 4 V; lc = 100 uA 
VCE « 4 V; Ip » 10 lA 
VCE - 4 V; lc g 100 
VCE = 4 V; Ip 8 500 wA 
VCE = 10 V; lc 8 100 mk 
VCB - 6 V: lg 8 Ot f 8 1 Ice 

VCE s 10 V; lc * 1 »A _ 

Vin = 15 V; V b * 15 V 
SEE SWITCHING CIRCUIT 


SYMBOL 

SPECIFI 

MIN 

MAX 

LIMITS 

UNITS 

ICBO 

- 

30 

nA 

•CBO 


1 

uA 

lEBO 

- 

10 

nA 

h FE 

20 

- 

- 

hFE 

50 

150 

- 

hFE 

43 

120 

- 

hFE 

25 

90 

- 

VBE 

- 

0.65 

VOLTS 

Cph 

- 

20 

P f 


250 

- 

kc 


- 

70 

nSEC 


- 

150 

nSEC 

tf 

- 

50 

nSEC 


_ TABLE III _ 

ELECTRICAL CHARACTERISTICS AT Tr = 25°C 


PARAMETER _I_ CONDITIONS SYMBOL [ m ~ | w|MAx 'l uWITS 

COLLECTOR SATURATION VOLTAGE Ip = 500 MA, Ifl = 50 MA VCE(SAT) .55 VOLTS 

SWITCHBACK VOLTAGE _ Ip = 5 MA, l B = 0 _ LVCEO ~50~ VOLTS~ 

COLLECTOR SATURATION VOLTAGE Ip * 500 MA, l B = 50 MA Vqe(SAT) ” 1.0 VOLTS 


CONDITIONS 


1010343-1 


1010343-2 


1010343-3 


SWITCHBACK V0LTA6E 

COLLECTOR SATURATION VOLTAGE 
INVERTED SWITCHBACK VOLTAGE 


lc 8 5 MA, IB = 0 _ LVceO 

l c = 500 HA, l B = SO HA V CE (sflT) 

lE=2 MA, l B = 0 LV ec0 


80 - VOLTS 

.55 VOLTS 
6.5 - VOLTS 


*■ 
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DAT! I APPROVAL 


1 GENERAL: 

B INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2 
c UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 


D. PRESERVATION PACKAGING, PACKING, AND CONTAINER MARKING PER ND 1002215 CLASS 1 
CODE 2. 


2 INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 

(1 ) LEAD DATA: PER PS 1015402 EXCEPT TENSILE STRENGTH LIMIT MAY BE 70000-90000 PSI 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(21 MRKING- THE NASA DRAWING '-'UMBER (LAST THREE DIGITS REQUIRED), 

(2) MARKING. THE HUMBER AND THE MANUFACTURER’S NAME, TRADEMARK OR CODE, 

DATE CODE, LOT COOE, AND SERIAL l»UMBER SHALL BE PERMANENTLY & 

LEGIBLY MARKED ON THE PART PFR ND 1002019. 


REPLACES REV B WITH CHANGE 
AND UPGRADED TO CLASS A _ . 

RELEASE PER TDRR Q I & S 7 
REVISED PER TDRR O % 2- 
REVISED PER TDRR 11071 
REVIS ED PER TDRR 20624 
REVISFD PER TDRR 234G6 


P 


REl/lSED Pee TORS 30108 25-^ > 


S266G 

-DIODE^ 


■ AOJL 



51 A < 330 PF 

>IKA 


SWITCHING CIRCUIT 

ALL RESISTORS SHALL BE * 5 % 
ALL CAPACITORS SHALL 
- BE ± 57. 


1.500 MIN 



P' L RN' 



ELECTRICAL REQUIREMENTS PER TABLE HAND TABLE HI 
(D EMITTER CUTOFF CURRENT, I E B0 

(2 ) COLLECTOR CUTOFF CURRENT, ICBO • AT 100°C 

(3) SWITCHBACK VOLTAGE, LVCEOi 

( 4 ) COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

( 5 ) STATIC FORWARD CURRENT TRANSFER RATIO, hFE 
(b) BASE VOLTAGE (V B E> 

(7) INVERTED SWITCHBACK VOLTAGE 

(ft) COLLECTOR CUTOFF CURRENT, I CEQ . 

DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO +200°C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

(1) AT 25°C CASE TEMPERATURE: 4 WATTS. 

(a) THERMAL RESISTANCE (JUNCTION-CASE): 50°C/WATl 


_ 080 
~ nan ~ 


040 MAX 


(3) COLLECTOR, CASE, 
(2) BASE- 


(l)EMITTER- 

•P 19 pi A 

,0I6 UIA 
3 LEADS 
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SPECIAL CONDITIONING BY SUPPLIER: 


j h ) | £^£0101 


A. X-RAY ALL PARTS FOR .004 INCH MINIMUM CLEARANCE BETWEEN EAP AND INTERNAL 
LEADS INCLUDING POSTS. 

B ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 
FINAL SEAL AND THE 48 HOUR VOLTAGE TEMPERATURE STRESS. 

(1) ACCELERATION AT 20,000 g MINIMUM IN THE Y-| ORIENTATION PER MIL-STD-750, METH00 200b, OR IMPACT SHOCK AT 
28K g MINIMUM IN THE Y, ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III a OR b. A LEAK RATE OF 1 X 10 ® 

ATM CC/SEC OR GREATER SHALL CONSTITUTE FAILURE. 

(J) GROSS LEAK PER MIL-STd'-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

C. VOLTAGE TEMPERATURE STRESS-UNITS SHALL BE STRESSED FOR 48 HOURS AT THE FOLLOWING CONDITIONS: 

Cl) AMBIENT TEMPERATURE,T a i+ f75±5 # C. 

(2) COLLECTOR VOLTAGE ,V CB0 : 90% OF MAXIMUM RATED COLLECTOR - BASE VOLTAGE (V C g)±2 VOLTS. 

(3) UPON COMPLETION OF THE 48 HOUR VOLTAGE TEMPERATURE STRESS, UNITS SHALL REMAIN ENERGIZED^ 

AT THE SPECIFIED V CB0 , UNTIL THE AMBIENT TEMPERATURE HAS DECREASED TO +25±5*C. 

(4) MEASURE AND RECORD COLLECTOR CUTOFF CURRENT,ICBO AT 25° C, WITHIN 4 HOURS OF COMPLETION 
OF VOLTAGE TEMPERATURE STRESS. CLIMIT: 30 NANOAMPERES MAXIMUM). 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR-240 HOURS AT THE FOLLOWING CONDITIONS: 

. (I) AMBIENT TEMPERATURE: 25*± 5« C. 

(2) COLLECTOR VOLTAGE V C£ : 40±5 VOLTS DC. 

(3) POWER DISSIPATION: 285 MILLIWATTS. 

E THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO AND 
FOLLOWING BURN-IN: 

(I) EMITTER CUTOFF CURRENT (l EB0 ). 

(2> COLLECTOR CUTOFF CURRENT (IcBO 1 ' 

(3) COLLECTOR'SATURATION VOLTAGE, V C E (SAT). 

(4) STATIC FORWARD CURRENT TRANSFER RATIO (AT THE LOWEST SPECIFIED COLLECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH TOE MITIAL TE ST REA DIN G, T H E FINAL READING AND THE PERCENT CHANBEKTWEEH^^^ 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING TO 
MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 15% IN hf e , OR HAVIN6 INCREASED MORE THAN 
3 TIMES IN l C RO (THE ABSOLUTE CHANGE MUST BE GREATER THAN I NANOAMPERE ), OR HAVING INCREASED MORE THAN 3 
TIMES IN l EB0 (THE ABSOLUTE CHANGE MUST BE 6REATER THAN I NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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_ TABLE 1 _ 

, __ MAXIMUM RATINGS T 

collector!EMITTERICOLLECTORI COLLECTOR! COLLECTOR 


ND 

VOLTAGE 

VOLTAGE 

VOLTAGE 

CURRE 


(vcb) 

(veb) 

(VCE) 

dc> 


VDC 

VDC 

VDC 

ADC 

1010343-1 

80 

8 

50 

1.0 

1010343-2 

120 

8 

- 80 

1.0 

1010343-3 

80 

8 

50 

1.0 


I RATINGS TC = +25°C _ 

COLLECTOR | El A TYPE 

POWER DESIGNATION 
DISSIPATION (FOR REFERENCE) 

W _ 

4 _ 2N235IA _ 

4 2N2364A 


TC IS CASE TEMPERATURE 


REPLACES REV( B)WITH CHANCE 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. MAXIMUM JUNCTION 
TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE 
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REVISIONS 


DESCRIPTION 


THIS SHEET ADDED PER TDRR 0 16 5 


REVISED PER TDRR 11071 


REVISED PER TDRR 20624 


REVI SED PER TDRR 2 3 466 _ 
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_ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT Tc = *25°C (UNLESS OTHERWISE SPECIFIED) 




CONDITION 

SYMBOL 

SPECIFICATION 

LIMITS 

PARAMETER 


MIN 

MAX 

UNITS 


VCB = 

40 V; 1E = 0 

< CBO 

- 

30 

nA 

COLLECTOR CUTOFF CURRENT 

Vcb = 

40 V; lE = 0, Tc = 

+100°C Icbo 

- 

1 

uA 

EMITTER CUTOFF CURRENT 

V E B = 

5 V; lc = 0 

1EBO 

- 

10 

nA 


VCE = 

4 V; lc = 100 uA 

Jl£E_ 

20 

- 

- 

STATIC FORWARD CURRENT 

V C E = 

4 V; lc = 10 «A 

hFE 

50 

150 

- 

TRANSFER RATIO 

VCE = 

4 V; lc = 100 mA 

*FE 

40 

120 

- 


VCE = 

4 V; lc = 500 mA 

hFE 

25 

90 

mm 

BASE VOLTAGE 

VCE = 

10 V; lc = 100 mA 

VBE 

- 

0.85 

VOLTS 

OUTPUT CAPACITANCE 

vcb = 

6 V; Ie = 0: f = 1 

kc C Q b 

- 

20 

JPl _ 

BETA CUTOFF FREQUENCY 

VCE = 

10 V; lc = 1 ">A 

fhfe 

250 


kc 

RISE TIME 

Vin = 

15 V; Vb = 15 V 

t r 

- 

70 

nSEC 

STORAGE TIME 

SEE 

SWITCHING CIRCUIT 


- 

150 

nSEC 

FALL TIME 



tf ‘ 

- 

50 

nSEC 

COLLECTOR CUTOFF 

1 V C F S 20 V, Id=0 

'CEO 


30 

r\ A 

CURRENT 








_ TABLE III _ 

ELECTRICAL CHARACTERISTICS AT Tr = 25°C 


CONDITIONS 


1010343-1 


1010343-2 


1010343-3 


PARAMETER CONDITIONS SYMBOL M IN1 MAX|UN ITS 

COLLECTOR SATURATION VOLTAGE Tc~= 500 MA, Ifl = 50 MA VCE(SAT) - .55 VOLTS 

SWITCHBACK VOLTAGE _ In = 5 MA. I B = 0 _ LVCEO 50 - VOLTS 

COLLECTOR SATURATION VOLTAGE lc = 500 MA, Ifl = 50 MA VCE(SAT) “ 1.0 VOLTS 

SWITCHBACK VOLTAGE _ lc = 5 MA, Ifl = 0 _ LVceq 80 - VOLTS 

COLLECTOR SATURATION VOLTAGE _ l c = 500 MA, l B = 30 MA _ V CE (SAT) ~ ~ 55 V0LTS 

INVERTED SWITCHBACK VOLTAGE_l E = 2 HA. Ib = 0 _ LV EC q fe.5 - V0LTS 


80 - VOLTS 

.55 VOLTS 
— ~ VOLTS 
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REVISIONS 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS.OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A pcriNITECT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVEN 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. F {WISHED. 'OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO It REGAROED BY IMPLICATION OR OTHERWISE AS IN A NY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 

REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) AT 100 # C 
SATURATION VOLTAGE (V CE ( SflT )) 

SUSTAINING VOLTAGE (LV CE0 ) 

BASE VOLTAGE (V BE ) 


MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME, TRADEMARK, OR CODE, TYPE DESIGNATION, DATE CODE, 

LOT CODE AND SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65 # C TO ♦200 # C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25*C CASE TEMPERATURE: 4 WATTS. 

THERMAL RESISTANCE (JUNCTION-CASE): 50*C/WATT, MAX. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 
SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
PRESCRIBED BY NASA DOCUMENT 1015404, CLASS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P-19491 LEVEL A, IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE- 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25* ♦ 5*C. 

2. COLLECTOR VOLTAGE V CE : 40 i 5 VOLTS DC 

3. POWER DISSIPATION: 180 MILLIWATTS. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. BASE VOLTAGE, V BE 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. COLLECTOR SATURATION VOLTAGE, V CE(S AT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE 


DATE | APPROVAL^ 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT CHANGE 
BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 10% IN h FE SHALL NOT 
BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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NOTICK — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED OOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITY NOR ANY OGLI6ATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


TABLE I 


MANUFACTURER'S 

ABSOLUTE MAXIMUM RATINGS T C • *25*C 


COLLECTOR 

VOLTAGE 

< V CB> 

EMITTER 

VOLTAGE 

(v E b) 

COLLECTOR 

VOLTAGE 

(v C e) 

COLLECTOR 

CURRENT 

dc) 

COLLECTOR 

POUER 

DISSIPATION 

El A TYPE 
DESIGNATION 

VDC 

VDC 

VDC 

ADC 

W 1 

FOR REFERENCE) 

80 I 

8 

50 

1.0 

4 

TO BE ASSIGNED 


_ TABLE II __ 

ELECTRICAL CHARACTERISTICS AT T c ■ »25*C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

COLLECTOR CUTOFF CURRENT 

EMITTER CUTOFF CURRENT 

COLLECTOR-EMITTER 
SUSTAINING VOLTAGE 

STATIC FORWARD CURRENT 
TRANSFER RATIO 


COLLECTOR-EMITTER 
SATURATION VOLTAGE 

BASE VOLTAGE 

OUTPUT CAPACITANCE 

BETA CUTOFF FREQUENCY 

RISE TIME 

STORAGE TIME _ 

FALL TIME 


CONDITION 

V CB * AO V; I E - 0 _ 

Vcb * 40 V; I E « 0, T c * +100*0 

Va*»»;'Ic»0 

Iq * 5 mA; I B * 0 

Vce * 4 V; Ic ■ 100 uA 

V CE « 4 V; I C ■ 10 mA 

V CE * 4 V; Ic * 100 mA 

V CE = 4 V; I E * 500 mA 

I E « 500 mA; I B ■ 50 mA 

V CE « 10 V; Ip ■ 100 mA _ 

Vcb * V; I E * 0; f « 1 kc 

V C E = 10 V; Ic » 1 mA _ 

Vin » 15 V; V b - 15 V 
|J> SWITCHING CIRCUIT 


SYMBOL SPECIFICATION LIMITS— 
S ' HB0L ImN MAX I UNITS 


VcE(sat) * 


fo> HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 
JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 


MAXIMUM 


T c IS CASE TEMPERATURE 

CAUTION- TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF TEST VOLTAGES. 
WHEN CHECKING JUNCTION CONTINUITY, PROPER VOLTAGE LEVELS AND POLARITIES MUST BE APPLIED. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATEO SOVERNMENT PROCUREMENT OPERATION. TUI JNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIEO THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR BILL ARY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNIT SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-21038, TYPE 

TP7SX_BC, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED 

HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN NO 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. PACKAGING AND PACKING: SHALL BE PER MIL-T-21038. LEVEL C (NORMAL COMMER¬ 
CIAL PRACTICE). 

(1) MARKING: UNIT PACKAGES, INTERMEDIATE PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND PART 
NUMBER AS WELL AS THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER. 

F. MARKING: EACH TRANSFORMER SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-150, 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER AND/OR TYPE NUMBER, 
TERMINAL IDENTIFICATION, AND WINDING POLARITY. 

2. ACCEPTANCE AND INSPECTION: 


A. LEAD DATA: LEAO MATERIAL SHALL BE •DUMET" PER ND 1015401. A CERTIFICATE 
OF COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

I. ELECTR ICAL CHARACTERIST ICS: PER TABLE I. 

C.‘ DIELECTRIC WITHSTANDING VOLTAGE: 200 VOLTS DC..MINIMUM. 

0. INSULATION RESISTANCE: 30,000 MEGOHMS MINIMUM AT 200 VOLTS DC. 

E. POLARITY: TERMINALS t, 3 A 5 SHALL HAVE .SAME POLARITY. 

1.' DESIGN: 

A. ELECTRICAL-CHARACTERISTICS: PER TABLE I. 


R. WORKING VOLTAGE: 160-VOLTS, MAXIMUM. 

IX. MAXIMUM AMBIENT TEMPERATURE: >90SC. 

4. SPECIAL CONDITIONING (BY SUPPLIER): 

A. EACH TRANSFORMER SHALL BE OPERATED FOR 24 HOURS AT AN AMBIENT TEMPERATURE OF 
♦90*C USING THE PARAMETERS AND CIRCUIT SPECIFIED FOR THE COUPLING TEST. 

AFTER 24 HOURS OF OPERATION ALL PARAMETERS INCLUDING DROOP AND INDUCTANCE 
SHALL BE WITHIN THE SPECIFICATION TOLERANCE. - J 
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NOTICE — WHIN GOVERNMENT DRAWINGS. SfECIFICATIONS. OR OTHER DAT A 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEPINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THEJUNITED!?l T J? T toiEVER* 
NENT THERERV INCURS NO RESPONSIRILITT NOR *"X °* , T ^ il L°r 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE oTM 

IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON °* 00« W >"*J , °’'^ 0 * 0ONVET- 
INS ANT RIGHTS OR PERMISSION TO “A^O^OTURE. USE. ON SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


TABLE I 


[ELECTRICAL CHARACTERISTICS AT ♦25 # C, UNLESS OTHERWISE SPECIMtU 1 

PARAMETERS 

DASH NUM3ER 1 


- 1 

-2 

TURNS RATIO (1:2:3,4:5:6) 

1:1:1 4 2* 

3:2:1 4 5* 

RESISTANCE. DC 

Terminal 1-2 

3-4 

5-6 

67.0 4 30* 

70.2 0 t 30* 

73.2 f! t 30* 

16.0 0 4 30* 

20.0 0 4 30* 

2.6 0 4 30* 

DROOP TEST (FIGURE 1) 

PRTMART 'INDUCTANCE (1-2) 
INPUT PULSE AMPLITUDE 

PULSE DURATION 

P.R.F. 

R g ♦ R s ♦ *UINDING 0-2) 

R S 1 « R s 2 

OUTPUT DROOP (3-4). (5-6) 
TIME INTERVAL. AT 

,3.4 TO 6.1 »h 

20 4 1 VOLTS 
6.55 usee, ♦ 10* 
1000 PPS 4 2* 
500 n 4 2* 

OPEN 

40 TO 60* 

0.1 usee MAX 

1.5 TO 2.76 u* 

20 4 1 VOLTS 

6.2 usee,* 10* 
1000 PPS 4 2* 

255 0 4 2* 

OPEN 

40 TO 60* 

0.1 usee MAX 

COUPLING TEST (FIGURE 1) 

RISE TIME 

OVERSHOOT 

RINGING 

input PULSE AMPLITUDE 

PULSE DURATION 

P.R.F. 

R g ♦ * s * Binding 0-2> 

*s1 

‘«s2 

VOLTAGE RATIO 

0.2 usee, MAX 
15*. MAX 

10*. MAX 

20 4 1 VOLTS 
6.95 usec.i 103 
1000 PPS 4 2* 
1000 042* 
2000 042* 
2000 042* 
1:1:1 *0,-15* 

.08 usee, MAX 
10*. MAX 

10*. MAX 

20 4 1 VOLTS 

6.2 usee, t 10* 
1000 PPS 4 2* 

510 0 4 2* 

470 042* 

110 042* 

3:2:1 +0.-T5X 


FIGURE 2 



-INPUT 


PULSE DURATION 


t>fr£OIOI 


REVISIONS 


DATE I APPROVAL 


A REPLACED BY REV B WITH 
PHAN6FS PER TDRR^3*y.5 




TEST PROCEDURE: 

1. TEST EQUIPMENT: ' 

A. PULSE GENERATOR. INTERCONTINENTAL INSTRUMENTS INC. 

MODEL TPG-2 OR EQUIVALENT. 

B. OSCILLOSCOPE. TEKTRONIX MODEL 535A OR EQUIVALENT. 

2. DROOP TEST: 

A. PLACE SU-1 IN POSITION 1, ADJUST LEADING EDGE 
PEAK PULSE AMPLITUDE ACCORDING TO TABLE I. 

B. PLACE SU-1 IN POSITION 3, MEASURE DROOP AS PER 
FIGURE 2. 

3. COUPLING TEST: 

A. PLACE SW-1 IN POSITION 1, ADJUST INPUT ACCORDINGPAH IMTAm I A Tl/MLl A*ll \# 

TO TABLE I. run irirumviru iuh um-i 

B - pulse a S ^,;!de! S,T, 0N 2 * ““ LEAD,NG EDGE CLASS B RELEASE TDR Na OliO<* . DATE 

C. PLACE SU-1 IN POSITION 3. MAKE MEASUREMENTS AS _ 

IN TABLE I AND FIGURE 2. • 

D. . REPEAT 3C UITH SU-1 IN POSITION 4. 


FIGURE 


>(?S2 ? R S, 


[generator_I 


4 4 l-i 

TRANSFORMER 
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NOTICE — WHEN GOVERNMENT DRAWING*. tRECIFICATIONS. OR OTHER DATA 
ARE UttO FOR ANT RURROTE OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATED GOVERNMENT RROCUREMENT ORERATION. THE UNITED STATES GOVERN¬ 
MENT THEREGT INCURS NO RESRONSIGILITT NOR ANT ORLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SURRLIED THE SAIO DRAWINGS. SRECIFICATIONS OR OTHER OATA IS 
HOT TO RE REGAROEO GT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
ING ANT RIGHTS O* PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTEO INVENTION THAT NAT IN ANT WAT GE RELATED THERETO 
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RELEASE PER TDRR 03573 


*g | R s 


Eg I 


1 3 51 


> 3 _SW-1 I 


|_SWITCH_| 


GENERATOR 


:KA I UK_| 


TRANSFORMER 


i R s2S R s1 


| OSCILLOSCOPE 

I ( SC0PE ) | 


SCHEMATIC DIAGRAM 
VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED 


TEST CIRCUIT I 


7 0>0 ■Sr 

>o •*) 
J — o *\» C 


.410 MAX 


RINGING 


PULSE WITH SWITCH AT POS. 1. 

'—PULSE WITH SWITCH AT POS. 2. 

I TW = TIME MEASURING INTERVAL 
—L e 0 = INPUT VOLTAGE 

ei e 1rm = VALUE 0F ® A T TIME T = 0 
1 (TW) 

__ e 1(TW) = VALUE 0F e AT TIME T = TW. 

DR00P = ^(or^tTW) 


WHITE DOTS 


BLUE COATING 


-WHITE NUMBERS 


T - 



.437 MAX 


2.375 MIN 


— INPUT —H 
PULSE DURATION 


61 ( 0 > 


«1(TW) 


FIGURE 1 
WAVEFORM 
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NOTICE — WHEN 60Vt*NMlNT DRAWINC*. SPECIFICATIONS. OR OTHIR DATA 
ARE UIEO FOR ANY PURPOSE OTHER THAR IH CORNECTIOR WITH A OEFlRITElT 
RELATED SOVERHMENT PROCUREMENT OPERATION. THE UNITED ETATEE GOVERN¬ 
MENT TNERERT INCURS NO RESPONSIBILITY NOR ANY ORLI6ATION WHATSOEVER 
AND THE PACT THAT THE COVERNMENT MAY HAVE FORMULATEO. EURNISMEO OR 
IN ANY WAV SUPPLIED THE SAIO DRAWINCS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER ON ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAY IN ANT WAY BE NELATEO THERETO 


REQUIREMENTS: 

GENERAL: 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION 

MIL-T-21038 AND ND 1015401 (FOR LEADS) AS PROVIDED 

BELOW 2 * 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS AS CONTAINED IN SPECIFICATION ND 1015404, 

CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATION AND REFERENCE 

DESIGNATION IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MlL-D-70327. 

PACKAGING AND PACKING: SHALL BE PER MIL-T-21038, LEVEL 
C (NORMAL COMMERCIAL PRACTICE). UNIT PACKAGES, 

INTERMEDIATE PACKAGES AND EXTERIOR SHIPPING CONTAIN¬ 
ERS SHALL BE MARKED WITH MANUFACTURER’S NAME AND 
PART NUMBER AS WELL AS THE NASA DRAWING NUMBER, DASH 
NUMBER AND REVISION LETTER. 

INSPECTION AND ACCEPTANCE: 

MARKING: MARK PERMANENTLY AND LEGIBLY PER MIL-STD-130 
WITH THE NASA DRAWING NUMBER, DASH NUMBER, REVISION 
LETTER, MANUFACTURER’S NAME AND/OR SYMBOL, MANU¬ 
FACTURER’S SERIAL NUMBER, TERMINAL IDENTIFICATION 3. 
AND WINDING POLARITY. 

LEADS: DUMET ALLOY, 0.020±0.001 DIA PER ND 1015401. 

A CERTIFICATE OF COMPLIANCE FOR THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

SEALING: REFERENCE PARAGRAPH 4.8.3 OF MIL-T-21038 
INSULATION RESISTANCE: 30,000 MEGOHMS MINIMUM AT 200 
VOLTS DC. REFERENCE PARAGRAPH 4.8.6 OF MIL-T-21038. 
INDUCED VOLTAGE: APPLY AN INPUT PULSE OF 40 VOLTS AM¬ 
PLITUDE, 3.0 U SEC PULSE WIDTH AT 1000 PPS TO LEADS 
(1-2), SECONDARIES LOADED. USE LOADS FOR COUPLING 
TEST. REFERENCE PARAGRAPH 4.8.5.1 OF MIL-T-21038. 
POLARITY: LEADS 1,3, AND 5 SHALL BE OF LIKE POLARITY. 

DC RESISTANCE (AT 25°C): SEE TABLE I. 

DROOP TEST: SEE TABLE I AND TEST PROCEDURE 
COUPLING TEST: SEE TABLE I AND TEST PROCEDURE 

DESIGN REQUIREMENTS: 

THE UNIT SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-21038 FOR GRADE 7, CLASS S, LIFE EXPECTANCY X, 
STYLE B IN AN AMBIENT TEMPERATURE OF 85°C EXCEPT 
PARAGRAPH 3.2 WHICH SHALL BE WAIVED IN ADDITION TO THE 
REQUIREMENTS SPECIFIED. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
ND 1002047. 

WORKING VOLTAGE: 50 VOLTS MAXIMUM. 

MAXIMUM AMBIENT TEMPERATURE 90°C. 

SPECIAL CONDITIONING, 100% (BY MANUFACTURER). 

EACH TRANSFORMER SHALL BE OPERATED FOR 50 HOURS AT AN 
AMBIENT TEMPERATURE OF *90°C USING THE PARAMETERS AND 
CIRCUIT SPECIFIED FOR THE COUPLING TEST. AFTER 24 
HOURS OF OPERATION ALL PARAMETERS INCLUDING DROOP SHALL 
BE WITHIN THE SPECIFICATION TOLERANCE. 


**eoioi 


PROCEDURE: 

, TEST EQUIPMENT: 1 

A. PULSE GENERATOR, INTERCONTINENTAL INC. MODEL TPG-2 
OR EQUIVALENT 

B. OSCILLOSCOPE, TEKTRONIX MODEL 545 OR EQUIVALENT 

. DROOP TEST: (USE TEST CIRCUIT I) 

A. WITHOUT TRANSFORMER IN CIRCUIT SET GENERATOR TO THE 
PULSE REP I TIT ION FREQUENCY AND INPUT PULSE AMPLITUDE 
VALUES SHOWN IN TABLE I. 

B. SET RS ♦ RG TO VALUE SHOWN IN TABLE I. 

C. SET PULSE WIDTH FROM THE GENERATOR TO THE VALUE 
LISTED IN TABLE I FOR PULSE DURATION., 

D. SET OSCILLOSCOPE CONTROL SO REQUIRED PULSE FILLS 
GRATICULE VERTICALLY. 

E. ADJUST THE HORIZONTAL TIME CONTROL AND HORIZONTAL 
POSITION CONTROL OF OSCILLOSCOPE SO REQUIRED PULSE 
MEASURING INTERVAL OCCURS AT THE CENTER POSITION OF 
THE GRATICULE (SEE TABLE I FOR MEASURING INTERVAL.) 

F. PUT DEGAUSSED TRANSFORMER IN CIRCUIT, PLACE SW-1 

IN POSITION 2, AND READ VALUE OF DROOP AS A PERCEN¬ 
TAGE OF THE TOTAL NUMBER OF GRATICULE VERTICAL DIVI’- 
SIONS. SEE FIGURE 1. 

. COUPLING TEST: (USE TEST CIRCUIT I) 

A. PLACE SW-1 IN POSITION 1, ADJUST INPUT ACCORDING TO 
TABLE I. 

B. PLACE SW-1 IN POSITION 2, MEASURE LEADING EDGE OF 
PULSE AMPLITUDE. 

C. PLACE SW-1 IN POSITION 3, MEASURE THE FOLLOWING 
PARAMETERS: (LIMITS PER TABLE I) 

RINGING: SEE FIGURE 1. 

VOLTAGE RATIO: USE TEST CIRCUIT 1, WITH VOLTAGE, 
FREQUENCY AND SECONDARY LOADS SPECIFIED FOR 
COUPLING TEST, TABLE I. 

REFER TO FIGURE 2 OF MIL-T-21038 AND THE FOLLOWING 
REFERENCED PARAGRAPHS FOR MEASUREMENT METHODS 
OF: 

RISE TIME: PARAGRAPH 4.8.8.1 
OVERSHOOT: PARAGRAPH 3.12.10 

D. REPEAT 3C WITH SW-1 IN POSITION 4. 
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THIS SHEET ADDED PER 
TDRR <05523_ 


DATE I APPROVAL 




DASH NUMBER 

101034-4-1 ~ 
1010344-2 


DASH NUMBER 


TABLE I 


ELECTRICAL CHARACTERISTICS 

SEE TABLE 11 

SEE TABLE 11_ 


TABLE 


11010344-1 


1010344-2 


DC RESISTANCE (AT 25°C) 


’ R(1-2)=67.0Q-30% R(1-2)=16.0Ql30% 

R(3-4)=70.2(11307. R (3-4)=20.0Ql30% 
R(5-6)=73.20-30% R(5-6)=2.6Ql30% 


DROOP TEST (SEE TEST CIRCUIT I ) 

INPUT PULSE AMPLITUDE (Eg) 

PULSE DURATION (GEN. OUTPUT) 
PULSE REP ITITION FREQUENCY 
Rg ♦ Rs = 

R s^ s Rs2 

DROOP 

PULSE MEASURING INTERVAL 

COUPLING TEST (SEE TEST CIRCUIT I ) 
RISE TIME, OUTPUT, TERMINALS (3-4), 
(5-6) 

OVERSHOOT 

RINGING 

INPUT PULSE AMPLITUDE 
PULSE DURATION 
PULSE REP ITlON FREQUENCY 
Rg * Rs = 

R s1 

r s2 

VOLTAGE RATIO _ 


20- 1 VOLTS 
6.95 USEC 
1000 PPS1 2% 
500 Q - 2% 
OPEN 

40 TO 60% 
6.25 USEC 


0.2 USEC MAX 
15% MAX 
10% MAX 
20- 1 VOLTS 
6.95 USEC210% 
1000 PPS± 2% 
1000 Q t 2% 

2000 Q * 2% 
2000 Q i 2% 

1:1 ;1 *0.-15% 


20* 1 VOLTS 
6.20 USEC 
1000 PPS 4 2% 
255 012% 
OPEN 

40 TO 60% 

5.60 USEC 


0.08 USEC, MAX. 
10% MAX 
10% MAX 
201 1 VOLTS . 

6.2 USEC*10% 
1000 PPS± 2% 
510 Q 1 2% 

470 Q - 2% 

110 Q 1 2% 

3:2;1; *0. -15! 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANT OGLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
HOT TO RE REGARDED GY IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNIT SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-21038, TYPE 
TP7SX..—BC, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED 
HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. PACKAGING AND PACKING: SHALL BE PER MIL-T-21038, LEVEL C (NORMAL COMMER¬ 
CIAL PRACTICE). 

(1) MARKING: UNIT PACKAGES. INTERMEDIATE PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND PART 
NUMBER AS WELL AS THE NASA DRAWING NUMBER. DASH NUMBER AND REVISION 
LETTER. 

F. MARKING: EACH TRANSFORMER SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-130. 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER AND/OR TYPE NUMBER, 
TERMINAL IDENTIFICATION, AND WINDING POLARITY. 

ACCEPTANCE AND INSPECTION: 

A. LEAD DATA: LEAD MATERIAL SHALL BE "DUMET" PER ND 1015401. A CERTIFICATE 
OF COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE I. 

C. - DIELECTRIC WITHSTANDING VOLTAGE: 200 VOLTS DC,.MINIMUM. 

0. INSULATION RESISTANCE: 30,000 MEGOHMS MINIMUM AT 200 VOLTS OC. 

E. POLARltt: TERMINALS 1, 3 A 5 SHALL HAVE SAME POLARITY. 

DESIGN: 

A. ELECTSICAL.CHARACTER1ST ICS: PER TABLE I. 

B. WORKING VOLTAGE: 160-VOLTS,-MAXIMUM. 

X. MAXIMUM AMBIENT TEMPERATURE: >901C. 

SPECIAL CONDITIONING (BY SUPPLIER): 

A. EACH TRANSFORMER SHALL BE OPERATED FOR 24 HOURS AT AN AMBIENT TEMPERATURE OF 
♦90*C USING THE PARAMETERS AND CIRCUIT SPECIFIED FOR THE COUPLING TEST. 

AFTER 24 HOURS OF OPERATION ALL PARAMETERS i:,*.... 1 DROOP AND INDUCTANCE 
SHALL BE WITHIN THE SPECIFICATION TOLERANCE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SRECiriCATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RCSPONSIRILITY NOR ANT OALIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHEO. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED AT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS AS CONTAINED IN ND 1015404, CLASS t. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 

D. PACKAGING ANO PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P-19491, LEVEL A, IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH HlL-P-19491 AND SHALL-INCLUDE THE 
NASA DRAWING NUMBER AND REVISION LETTER. 

ACCEPTANCE AND INSPECTION: 

A. LEA0 DATA: PER OOCUMENT Y015402. A CERTIFICATE OF 

. COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

I. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

COLLECTOR CUTOFF CURRENT iI CB0 (150*0 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE. LvCEO(SUSI) 

STATIC FORWARD CURRENT TRANSFER RATIO, hp E j 
BASE SATURATION VOLTAGE. VaE(sat) 

COLLECTOR SATURATION VOLTAGE, YcEUaV) ! 

C. MARKING: MARK .EACH PART PER M1L-STD-130 WITH THE MANU¬ 
FACTURER'S NAME AND/OR SYMBOL, TYPE DESIGNATION, DATE CODE, 

.LOT CODE AND SERIAL NUMBER. 

DESIGN: 

STORAGE TEMPERATURE (T, tfl ): -65* TO +200*C. 

JUNCTION OPERATING TEMPERATURE (Tj): *175*0 MAXIMUM. 

ELECTRICAL RATINGS: PER TABLE I. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

POWER DISSIPATION: 

AT ♦25*C CASE TEMPERATURE: 2.0 WATTS. 

THERMAL RESISTANCE C8 JC ): 75*C/WATT 
AT «25*C AMBIENT TEMPERATURE: 600 MILLIWATTS 
THERMAL RESISTANCE .« Jft ); 250*C/WATT 

.SPECIAL CONDITIONING (BY SUPRLIER): 

A. BURN-IN: PARTS SHALL BE BURNEO-ilN AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE, Tj » *25* i 5*C. 

(2) COLLECTOR VOLTAGE, V C g «.-17 VOLTS DC, MINIMUM. 

(3) POWER 01SS.IPATION: 320 MILLIWATTS i 10 PERCENT. 

(4) TIME,.! « 240 HOURS. MINIMUM. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034-FOR THIS DRAWING. 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: - 

(1) COLLECTOR .TO EMITTER BREAKDOWN VOLTAGE, L V CEO(SUST) 

(2) COLLECTOR CUTOFF CURRENT, Icbo(*150*C) 

(3) COLLECTOR SATURATION VOLTAGE, V CE (sat) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hFE 1 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN 10* IN h FE SHALL NOT BE ACCEPTABLE. 
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NOTICE — WHEN GOVERNMKNT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USCO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN* 
WENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT NAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN *.NV MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY* 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ARY 
PATENTED INVENTION THAT MAY IN ARY WAV BE RELATED THERETO. 
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ELECTRICAL CHARACTER IS 

TICS AT TC » +25°C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITION 

SYMBOL 

COLLECTOR CUTOFF CURRENT 

I E =0. V CB =-30 V 

ICBO 

COLLECTOR CUTOFF CURRENT 

lE=0, V CB =-30 V. T C =*150*C 

ICBO 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

l c *-100 mA(PULSED) , I B =0 

LVCEO(SUST) 

EMITTER TO BASE BREAKDOWN VOLTAGE 

I C *-100 mA(PULSED) , R BE <10 0 

lv CER(SUST) 

STATIC FORWARD CURRENT TRANSFER RATIO 

I C =-150 mA, V ce »-10 V |> 

hFE, 

♦*•• r ^ 

I C *-5 mA, V CE »-10 V j> 

h FE 2 

BASE SATURATION VOLTAGE 
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V BE(SAT) 

COLLECTOR SATURATION VOLTAGE 
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VCE(SAT) 

SMALL-SIGNAL, SHORT CIRCUIT 

FORWARD CURRENT TRANSFER RATIO 

I C »-50 mA, V C e*- 10 V, f*20 me 
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OUTPUT CAPACITANCE 
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C 0 b 
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NOTICE — WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITE!.T 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THERERY INCURS NO RESPONSIRILITT NOR ANY OBLIGATION WHATSOEVER; 
ANO TME FACT THAT THE -GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANY WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAT IN ANY WAT RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS AS CONTAINED IN ND T01S404, CLASS l. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH M1L-P-19441, LEVEL A. IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING iCONTAINERS 
SHALL BE .IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE 
NASA .DRAWING NUMBER AND REVISION LETTER. . 

2. ACCEPTANCE AND INSPECTION: 

A. 4.EA0 DAIA: PER ^ DOCUMENT 10V5402. A CERTIFICATE OF 

. .COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

*1. ELECTRICAL CHARACTERISTICS: PER TABLE II, 

COLLECTOR CUTOFF CURRENT i* CB0 (150*0 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE. iL V CE0(SUS1) 

STATIC FORWARD CURRENT TRANSFER RATIO, hp Et 
BASE SATURATION VOLTAGE. 

COLLECTOR SATURATION VOLTAGE, MCECsa*) - ; 

- ,C. MARKING: .HARK .EACH PART PER NH-STD-130 WITH THE MANU- 

- - FAC HIRER'S NAME AND/OR SYMBOL, .TYRE DESIGNATION, DATE CODE, 

iLOT COOE ANO SERIAL NUMBER. 

3. DESIGN: 

STORAGE TEMPERATURE (T stg ): ,-GS* TO *200*0. 

JUNCTION OPERATING TEMPERATURE (Tj): *175*C MAXIMUM. 

S' . ELECTRICA'. DATINGS: PER TABLE I. ' 

.ELECTRICAL CHARACTERISTICS: PER TABLE II. 

POWER DISSIPATION: 

AT *25«C CASE TEMPERATURE: 2.0 WATTS. 

THERMAL RESISTANCE COjcJ: 75*C/WATT 
AT «259C AMBIENT TEMPERATURE: GOO MILLIWATTS 
THERMAL RESISTANCE (0 JA ); 250%/WATT 

A. .SPECIAL CONDITIONING (BY SUPPLIER): 

A. BURNtIN: PARTS SHALL BE .BURNEOilN AT THE FOLLOWING CONDITIONS 
O) AMBIENT TEMPERATURE, 1 A > :«25* <t 5%. 

C2> COLLECTOR VOLTAGE, \f CB *i-T7 VOLTS DC, MINIMUM. 

(3) POWER DISSIPATION; 320 MILLIWATTS 1 10 PERCENT. 

(4) TINE,,t S 240 HOURS, MINIMUM. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO ANO FOLLOWING BURN-IN: - 

(1) COLLECTOR TO.EMITTER BREAKDOWN VOLTAGE, XvCEO( SUST ) 

(2) COLLECTOR CUTOFF CURRENT, IcBO^SO'C) 

(3) COLLECTOR SATURATION VOLTAGE, V CE (*at) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hFE, 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN 10* IN kfg SHALL NOT BE ACCEPTABLE. 
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TABLE I 


NASA NO. 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS TC » *2S»C 

tOI 0345-1 

COLLECTOR 

VOLTAGE 

W CB > 

EMITTER 

VOLTAGE 

(v EB ) 

COLLECTOR 

VOLTAGE 

(V C E) 

COLLECTOR 

POWER 

DISSIPATION 

TYPE 

DESIGNATION 


V DC 

Vdc 

v D c 

U 



-50 

-5 

-35 

2.0 

TO BE ASSIGNED 

toi0345-2 

SHALL IE A MATCHED PAIR OF 1010345-1 WITH THE ADDITION THAT 
DETA(h re ) SHALL BE MATCHED TO WITHIN 10X OF THE 'LOWER BETA UNIT 
AT*c » 150 mA. V CE ■ TH VOLTS. 


TABLE II 


ELECTRICAL CHANAtltRlSTICS AT TC = *25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITION 

SYMBOL 

COLLECTOR CUTOFF CURRENT 

Ie= 0. V cb *-30 V 

ICBO 

COLLECTOR CUTOFF CURRENT 

lE=0, V CB =-30 V, T C =+150*C 

ICBO 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

I C .-100 mA(PULSED), I B *0 

LVCEO(SUST) 

EMITTER TO BASE BREAKDOWN VOLTAGE 

IC—100 mA(PULSED), R BE <10 0 

LVceR(SUST) 

STATIC FORWARD CURRENT TRANSFER RATIO 

I C »-150 mA, V CE »-10 V jj> 

h FE , 

■ • r ' ■’ ' 

I c »-5 mA, Vce=- 10 V j£> 

hFE 2 

BASE SATURATION VOLTAGE 

IC=-150 mA, I B =—15 mA 

V BE(SAT) 

COLLECTOR SATURATION VOLTAGE 

I C *-150 mA, Iga-15 mA 

VCE(SAT) 

SMALL-SIGNAL, SHORT CIRCUIT 

FORWARD CURRENT TRANSFER RATIO 

IC=-50 mA, V CE =-10 V, f=20 me 

h fe 

OUTPUT CAPACITANCE 

I E *0, V cb »-10 V, f=140 kc 

C 0 b 


[j> PULSE CONDITIONS: LENGTH < 300 usee; DUTY CYCLE < IX. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS SPECIFIED IN ND 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-S-19491, LEVEL A. 1010345-2 SHALL 
BE PACKAGED AS A PAIR IN ONE PACKAGE. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE{ 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 

LEAD DATA:. KOVAR, GOLD PLATED PER ND 

1015402. A CERTIFICATE OF COMPLIANCE FOR THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL REQUIREMENTS: PER TABLE II. 

COLLECTOR CUTOFF CURRENT ICBO AT 100°C 

SWITCHBACK VOLTAGE, LVCEO 

STATIC FORWARD CURRENT TRANSFER RATIO, hFEl.hc-F* 

BASE SATURATION VOLTAGE, VBE(SAT) * 

COLLECTOR SATURATION VOLTAGE, VCE(SAT) 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE (T s tg): -65° TO ♦200°C. 

JUNCTION OPERATING TEMPERATURE (Tj): ♦175°C MAXIMUM. 

ELECTRICAL RATINGS: PER TABLE I. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

POWER DISSIPATION:. 

AT ♦25°C CASE TEMPERATURE: 2.0 WATTS. 

THERMAL RESISTANCE (Bjc): 75°C/WATT 
AT ♦25°C AMBIENT TEMPERATURE: 600 MILLIWATTS 
THERMAL RESISTANCE (Bja): 250°C/WATT 


PULSE CONDITIONS: LENGTH £300 usee; DUTY CYCLE £l* 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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_ REVISIONS 

DESCRIPTION 

REPLACES REV B WITH CHANGES 
AND UPGRADED TO CLASS A RELEASE 
PER TDRR 0(1 fS_ 


DATE APPO. 




SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: PARTS SHALL BE BURNED-IN FOR 24-0 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE, Ta = +250 ♦ 5°C. 

COLLECTOR VOLTAGE, VCB = -17 VOLTS DC. 

POWER DISSIPATION: 320 MILLIWATTS i 10 PERCENT. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN* 

SWITCHBACK VOLTAGE, LVcEO 
COLLECTOR CUTOFF CURRENT, IC80 
COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

STATIC FORWARD CURRENT TRANSFER RATIO, hFEl 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN ?4o%IN hFE OR HAVING INCREASED 
MORE THAN 50 NA IN Icbo SHALL NOT BE ACCEPTABLE. 


TABLE I 
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___ TABLE II ___ 

ELECTRICAL CHARACTERISTICS AT TC = +25°C (UNLESS OTHERWISE SPECIFIED) 

.. I __ \ - ISPECIFICATION LIMITS 


SHALL BE A MATCHED PAIR Of 1010345-1 WITH THE 
AODITIOM THAT BETA(hf E ) SHALL BE MATCHED TO 
U4THIN 10K OF THE LOWER BETA UNIT AT Z c • 150 «A, 
VCE » 10 VOLTS. 



PARAMETER 

COLLECTOR CUTOFF CURRENT |l£=0, VCB=-30 V _ IICBO 

COLLECTOR CUTOFF CURRENT _ Ie=0» VCB=-30 V» Tc=*150°C ICBO 

SWITCHBACK VOLTAGE _ !c=-100 mA(PULSED), Ib=0 LV CE q 

EMITTER TO BASE BREAKDOWN VOLTAGE lc=-100 mA(PULSED),RBE^10-ft- LV C ER 
STATIC FORWARD CURRENT TRANSFER RATIO lc=-150 mA, VCE=-10 V hpEl 


CONDITION 


SYMBOL 


(PULSE CONDITIONS) 

BASE SATURATION VOLTAGE 
COLLECTOR SATURATION V0LTA6E 

SMALL-SIGNAL, SHORT CIRCUIT 
FORWARD CURRENT TRANSFER RATIO 


l c =-5 mA, VCE=-10 V _ hFE2 

IC=-150 mA, I b=-15 mA _ VBE(SAT) 

I c=~150 mA, Ib=-15 mA _ VCE(SAT) 

Ic=“50 mA, VcE=“10 V, f=20 me hf« 

lE=0, V C B=-10 v, f=UO kc C^J 
IE=0, VCB=-30 V TC=100°C ” IcBO 
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REVISIONS 


DESCRIPTION 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS SPECIFIED IN NO 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002051 UNLESS MODI RED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKIN6: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-S-19491, LEVEL A. 1010345-2 SHALL 
BE PACKAGED AS A PAIR IN ONE PACKAGE. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKA6ES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 

LEAD DATA:. KOVAR, GOLD PLATED PER ND 

1015402. A CERTIFICATE OF COMPLIANCE FOR THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL REQUIREMENTS: PER TABLE II. 

COLLECTOR CUTOFF CURRENT ICBO AT 100°C 

SWITCHBACK VOLTAGE, LVCEO 

STATIC FORWARD CURRENT TRANSFER RATIO, hFEl.hrc,, 

BASE SATURATION VOLTAGE, VBE(SAT) Z 

COLLECTOR SATURATION VOLTAGE, VCE(SAT) 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE (T s tg)s “65° TO ♦200°C. 

JUNCTION OPERATING TEMPERATURE (Tj): +175°C MAXIMUM. 

ELECTRICAL RATINGS: PER TABLE I. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

POWER DISSIPATION: 

AT ♦25°C CASE TEMPERATURE: 2.0 WATTS. 

THERMAL RESISTANCE (Bjc): 75°C/WATT 
AT +25°C AMBIENT TEMPERATURE: 600 MILLIWATTS 
THERMAL RESISTANCE (Bja): 250°C/WATT 

PULSE CONDITIONS: LENGTH ^300 usee; DUTY CYCLE ^1 % 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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__ REVISIONS 

_ DESCRIPTION 

REPLACES REV B WITH CHANGES 
AND UPGRADED TO CLASS A RELEASE 
PER TDRR Odf S_ 


PER TDRR 
REVISED PER TDRR 


6X8S7 


PATE APPD. 

(Jt 



SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE, Ta = *250 ± 5°C. 

COLLECTOR VOLTAGE, VCB = -17 VOLTS DC. 

POWER DISSIPATION: 320 MILLIWATTS t 10 PERCENT. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

SWITCHBACK VOLTAGE, LVceO 
COLLECTOR CUTOFF CURRENT, ICBO 
COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

STATIC FORWARD CURRENT TRANSFER RATIO, hFEl 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN !$8£lN hFE OR HAVING INCREASED 
MORE THAN 50 NA IN l C BO SHALL NOT BE ACCEPTABLE. 


TABLE I 


NASA HO. 


1010345-1 


1010345-2 


MAXIMUM RATINGS TC ■ +25*C 


COLLECTOR 

EMITTER 

COLLECTOR 

COLLECTOR 

VOLTAGE 

VOLTAGE 

VOLTAGE 

POUER 

(V C b> 

(v EB ) 

<V C E> 

DISSIPATION 

v DC 

V D C 

Voc 

U 

-50 
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-35 
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_ E I A 

TYPE • 
DESIGNATION 

(FOR REF ONLY) 
2 N 230 3 


SHALL BE A MATCHES PAIR OF 1010345-1 WITH THE 
ADDITION THAT BETA(h FE ) SHALL BE MATCHED INITIALLY 
(AS RECEIVED BY USER) TO WITHIN 1OK OF THE LOWER-BETA UNIT 
AT Ic = 150 mA. V CE = 10 VOLTS.__ 


__ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT TC = ♦25°C (UNLESS OTHERWISE SPECIFIED) 

_ I _ 1_ I SPECIF I CAT I ON LIMITS 


E 


PARAMETER CONDITION SYMBI 

COLLECTOR CUTOFF CURRENT T~e=0, VcB=-30 V I CBO 

COLLECTOR CUTOFF CURRENT _ lE=Of VcB=~30 V. Tc=*150°C I CBO 

SWITCHBACK VOLTAGE _ IC=“100 mA(PULSED), IB=0 LV C eq 

-EMITTER TO BASE BREAKDOWN VOLTAGE lc=-100 BiA(PULSED) t RBE-10- n - LVCER 

STATIC FORWARD CURRENT TRANSFER RATIO lc=“150 mA, VCE=-10 V _ hFEl 

(PULSE CONDITIONS) lr=-5 mA, VCE=“10 V hpE2 


SYMBOL 


COLLECTOR CUTOFF CURRENT 
COLLECTOR CUTOFF CURRENT 


BASE SATURATION VOLTAGE _ 

COLLECTOR SATURATION VOLTAGE 

SMALL-SIGNAL, SHORT CIRCUIT 
FORWARD CURRENT TRANSFER RATIO 

OUTPUT CAPACITANCE 
COLLECTOR CUTOFF CURRENT 


l C =-5 mA, VCE=-10 V h F E2 

IC=-150 mA, IB=-15 mA VBE(SAT) 

IC=-150 mA, lB=-15mA _ VCE(SAT) 

IC=“50 mA, VCE=-10 V, f=20 me hf e 

lE=0, VCB=“10 V, f=140 kc C^ 

lE=0, VCB=-30 V TC=100°C ICBO 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREST INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND TME FACT THAT TME GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

licensing the holder or any other person or corporation, or convey¬ 
ing ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATEO THERETO. 
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REVISIONS 


DATE I APPROVAL 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS AS CONTAINED IN ND 1015404, CLASS l. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P-19491. LEVEL A, IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE 
NASA DRAWING NUMBER AND REVISION LETTER. 

ACCEPTANCE AND INSPECTION: 

A. ;LEA0 DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 

. .COMPLIANCE FOR THIS REQUIREMENT .SHALL ACCOMPANY EACH SHIPMENT. 

B. iELECTRICAL CHARACTERISTICS: PER TABLE II. 

COLLECTOR CUTOFF CURRENT .J CB o (150*0 

COLLECTOR TO EHITTER BREAKDOWN VOLTAGE. ilvCEO(SUST) 

STATIC FORWARD CURRENT TRANSFER RATIO, hp£ 1 
BASE SATURATION VOLTAGE. V B E(,a») 

COLLECTOR SATURATION VOLTAGE, 1(cE(sa«) 

C. MARKING: MARK EACH PART PER MlL-STD-130 WITH THE MANU¬ 
FACTURER'S NAME AND/OR SYMBOL, TYPE DESIGNATION, DATE CODE, 

.LOT CODE AND .SERIAL NUMBER. 

DESIGN: 

STORAGE TEMPERATURE (T stg ): ,-G5* TO *200*C. 

JUNCTION OPERATING TEMPERATURE (Tj): *175*C MAXIMUM. 

ELECTRICAL RATINGS: PER TABLE I. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

POWER DISSIPATION: 

AT *25*C CASE TEMPERATURE: 2.0 WATTS. 

THERMAL RESISTANCE (Ojc): 75*C/WATT 
AT «25'C AMBIENT TEMPERATURE: BOO MILLIWATTS 
THERMAL RESISTANCE (Bjfl); 250*C/WATT 

SPECIAL CONDITIONING (BY SUPPLIER): 

A. BURN-IN: PARTS SHALL BE BURNED-IN AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE, T* « *25* t 5*C. 

(2) COLLECTOR VOLTAGE. V CB ».-17 VOLTS DC, MINIMUM. 

(3) POWER OISSIBATION: >20 MILLIWATTS ♦ 10 PERCENT. 

(4) TIME, -t ■ 240 HOURS. MINIMUM. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) COLLECTOR TO EMITTER BREAKDOWN VOLTAGE, LvcEO< SUST > 

(2) COLLECTOR CUTOFF CURRENT, I CB o(*150*C) 

(3) COLLECTOR SATURATION VOLTAGE, V CE (sat) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hFEj 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE 
VALUE OF EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN 10% IN Kp£ SHALL NOT BE ACCEPTABLE. 
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ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UN ' T “ * T * TE **°*5r»' 
■ ENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION *HA T SOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. °* 

IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE ** '" 
licensing the holder or any other person or corporation, or convey¬ 
ing ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANT 
PATENTED INVENTION THAT MAY IN ANT WAY BE RELATED THERETO. 
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TABLE I 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS TC « *25*C 


COLLECTOR 

VOLTAGE 

(V CB > 

EMITTER 

VOLTAGE 

(VEB> 

COLLECTOR 

VOLTAGE 

(Vce) 

COLLECTOR 

POWER 

DISSIPATION 

TYPE 

DESIGNATION 

v DC 

V DC 

Vdc 
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-5 

-35 ^ 

2.0 

TO BE ASSIGNED 


TABLE II 


1 ELECTRICAL CHARACTERISTICS AT TC = *25*C (UNLESS OTHERWIS 

E SPECIFIED) 

cnmciPATimi 1 IMITC 

PARAMETER 

CONDITION 

SYMBOL 

iri 

MINIMUM 

LHI 1 UIV U 1 1 

MAXIMUM 

UNIT 

COLLECTOR CUTOFF CURRENT 

I E =0. V CB *-30 V 

ICBO 

—"— 

1.0 

uA 

COLLECTOR CUTOFF CURRENT 

I E =0, V cb *-30 V. T C =+150*C 

ICBO 


100 

uA 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

I C =-100 mA(PULSED), I B =>0 

LVcEO(SUST) 

-35 . 

- 

VDC 

EMITTER TO BASE BREAKDOWN VOLTAGE 

I C *-100 mA(PULSED), R BE <10 11 

LVceR(SUST) 

-50 

— 

VDC 

STATIC FORWARD CURRENT TRANSFER RATIO 

I C =-150 mA, V CE »-10 V j}> 

**FE, 

75 

200 

— 

I C *-5 mA, V C e*- 10 V Ij> 

h FE 2 

75 

- 

— 

BASE SATURATION VOLTAGE 

I C *-150 mA, I b =-15 mA 

V BE(SAT) 

— 

-1.3 

VDC 

COLLECTOR SATURATION VOLTAGE 

Iq*- 150 mA, I B *-15 mA 

VCE(SAT) 

- 

-1.5 ' 

VDC 

SMALL-SIGNAL, SHORT CIRCUIT 

FORWARD CURRENT TRANSFER RATIO 

I c =-50 mA, V CE »-10 V, f=20 me 

h fe 
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OUTPUT CAPACITANCE 

I E =0, V cb =-10 V, f*140 kc 

C 0 b 

- 

45 
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PULSE CONDITIONS: LENGTH < 300 usee; DUTY CYCLE < 1%. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGAYION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION ON OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
IMG ANY RIGHTS ON PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PAYENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 101S404, CLASS 2. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002054. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH HIL-P-19491. LEVEL A, IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE 
NASA DRAWING NUMBER AND REVISION LETTER. 


| 2. ACCEPTANCE AND INSPECTION: 

A. LEAD DATA: PER NASA DOCUMENT 1015401. A CERTIFICATE OF COM¬ 
PLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. MARKING: UNITS SHALl BE MARKED PER MIL-S-19500 WITH THE MANU- - 
FACTURERS NAME AND/OR SYMBOL, TYPE DESIGNATION AND POLARITY. 

C C. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

ZENER VOLTAGE. V z 
ZENER IMPEDANCE, Z z 

VOLTAGE-TEMPERATURE STABILITY, AV Z (-55*C ANO +100*C) 

3. DESIGN: 

A. ELECTRICAL RATINGS: PER TABLE I. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

C. STORAGE TEMPERATURE (Tstg) *'-55* TO +150*C. 

D. JUNCTION OPERATING TEMPERATURE (Tj) « +150*0 MAXIMUM. 

E. POWER DISSIPATION: 

AT +25*C AMBIENT TEMPERATURE: 250 MILLIWATTS 
DERATING: 1 MW/*C TO +150*C. 

F. TEMPERATURE COEFFICIENT: 0.002X/*C MAXIMUM FROM -55*C TO 
♦100*C, REFERENCE T A * +25*C. 

g 4. SPECIAL CONDITIONING (BY SUPPLIER): 

A. BURN-IN: UNITS SHALL BE BURNED-IN AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT,TEMPERATURE, T ft « 25* i 5*C. 

(2) CURRENT, I z * 10 MILL I AMPERES DC, MINIMUM. 

(3) POWER DISSIPATION « 80 MILLIWATTS, MINIMUM (Tj > +105*C) 

(4) TIME, t * 240 HOURS, MINIMUM. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
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B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) ZENER VOLTAGE, V z 

(2) ZENER IMPEDANCE, Z Z 

(3) VOLTAGE-TEMPERATURE STABILITY, AV Z (-55*C AND +100*0) 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE INITIAL TEST 
READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING TO 
MEET INITIAL DRAWING REQUIREMENTS OR HAVE CHANGED MORE THAN 
.0001* IN V Z SHALL NOT BE ACCEPTABLE. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPtCIFICAmNS. OR OTHER DATA 
ARE USEO TOR ANY PURPOSE OTHER THAN IN CONNECTION A DEFINITELY 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE “"'^D STATES GOVERN¬ 
MENT THERERT INCURS NO RESRONSIGILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FI°* 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGAROED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL A*Y 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


TABLE I 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS AT T A « +25*C 

ZENER 

CURRENT 

POWER 

DISSIPATION 

TYPE 

DESIGNATION 

iz 

P 

mA 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT T ft ■ +25*C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS | 

MIN 

MAX 

UNIT 

ZENER VOLTAGE 

I 2 = 10 mA, T A =+25*11*C 

Vz 

16 

17.6 

VDC 

ZENER IMPEDANCE 

I z * 10 mA, I ac * 1 mAac 

Zz 

- 

30 

OHMS 

VOLTAGE-TEMPERATURE 

STABILITY 

(REFERENCE T A *25*i1*C) 

Tfl « -55*Ct2*C 

cv z 

- 

0.028 

VDC 

Tft « +100*Ci2*C 

AV Z 


0.028 

~VUC 
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REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015*04, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002054 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MIL-P-19491, LEVEL A. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-P-19491 AND SHALL INCLUDE THE NASA PART NUMBER 

AND REVISION LETTER. _ _ ^ ^ _ 

UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MltS-19500 

INSPECTION AND ACCEPTANCE: 

LEAD DATA: PER NDI0I540I EXCEPT 3H5 MICRO INCHES OF 
NICKEL STRIKE ALLOWED 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 

POLARITY AND NASA PART NUMBER AND REVISION LETTER AND SERIAL NO. THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 

PACKAGE. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

ZENER VOLTAGE, Vz 
ZENER IMPEDANCE, Zz 

TEMPERATURE COEFFICIENT: t 0.002*/°C MAXIMUM FROM -55°C 
TO ♦100°C, REFERENCE Ta = *25°C,(V Z ) 

DESIGN REQUIREMENTS: 

ELECTRICAL RATINGS: PER TABLE I 
ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STORAGE TEMPERATURE (Tstg) = -55°C TO ♦150°C. 

JUNCTION OPERATING TEMPERATURE (Tj) = *150°C MAXIMUM. 

POWER DISSIPATION: 

AT ♦25°C AMBIENT TEMPERATURE: 250 MILLIWATTS 
DERATING: 2 MW/°C TO ♦150°C. 


SPECIAL CONDITIONING (BY SUPPLIER): 

100* SPECIAL CONDITIONING OF ASSEMBLED UNIT BY SUPPLIER: 
POWER AGE (BURN-IN) UNITS AT 10 MA # TA'-lOCfC FOR 700 HOURS 
MINIMUM 

OFF POWER FOR 96 HRS.MIN. AT TA-25?C 
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SPECIAL CONDITIONING (BY SUPPLIER): (CONTINUED) 

OFF POWER FOR 96 HOURS MIN. AT TA-25°C 

POWER AGE UNITS AGAIN FOR 96HOURS AT IOMA AND+25 C » 

WITH READINGS AT 2 AND96 HOURS 

ALL READINGS SHOULD BE WITHIN 20PPM 
IN V z FROM INITIAL READINGS. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

TEMPERATURE COEFFICIENT, Tc 

ZENER VOLTAGE, Vz 

ZENER IMPEDANCE, Zz „ „„ 

NOTE: NO FAILURE ANALYSIS OR REPORTS ARE TO BE MADE ON 

UNITS FAILING POST BURN-IN SPEC. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING, AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR THAT 
HAVE CHANGED MORE THAN 0.00035 V (.0020*) IN Vz FROM 
INITIAL READING • 25°C, SHALL NOT BE ACCEPTABLE. 


TABLE I 


MANUFACTURER'S ABSO 

LUTE MAXIMUM RATINGS AT Ta=+25°C| 

NASA 

PART NUMBER 

ZENER 

CURRENT 


_iZ_ 
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1010346-1 


mA 

15.0 


mW 

250 



TABLE II 


ELECTRICAL CHARACTERISTICS AT Ta = *25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITSJ 

MIN 

MAX 

UNITS 

ZENER VOLTAGE 

IZ = 10 mA, Ta =+25°il°C 

V Z 

16 

17.6 

VDC 

ZENER IMPEDANCE 

IZ = 10 mA, lac = 1 mA a c 

zz 

mm 

30 

OHMS 

TEMPERATURE COEFFjVg) 
(REF: Ta s 25° 1 1°C) 

Ta = -55°C i 2°C 

T C 

- 

i.002 

%/°C 

Ta = ♦100°C t 2°C 

Tc 

- 

1.002 

%/°c 
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AM UMD FOE ANT NIKNOM OTMIN THAN IN CONMCTION WITH A OCriNITIkV 
NKLATIO NOVKSNNCNT PSOCUNCNCNT ONCNATION. TNC UNITED STATES NOVENN- 
MINT TNENCNT INCUNS NO MSPONSINILITT NON ANT ONLINATION WHATSOEVER 
A NO THE FACT THAT THE NOVEKNNENT NAT HAVE FONNULATED. FHNNISMED. ON 
IN ANT WAT SUPPLIED THE SAID DNAWINNS. SPECIFICATIONS ON OTNEN DATA IS 
NOT K NS MSANDED NT INPLICATION ON OTNSNWtM AS IN ANT NANNEN 
UCENSINN THE HOLDEN ON ANT OTHEN FEN SON ON CONDONATION. ON CONVET- 
INN ANT NIOHTS ON PENNIES ION TO NANUFACTUNS. USE. ON MLL AWT 
PATENTED INVENTIOW THAT NAT IN ANT WAT NS ECLATED THESE TO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B- THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS OF ND 1002054 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. UNIT PACKAGING AND PACKIN6 SHALL BE IN ACCORDANCE WITH 

MIL-P-19491, LEVEL A. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-P-19491 AND SHALL INCLUDE THE NASA PART NUMBER 
AND REVISION LETTER. 

E. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MllrS-19500 

2. INSPECTION AND ACCEPTANCE: 

A. LEAD DATA: PER ND IOI540I EXCEPT 3H5 MICRO INCHES OF 
NICKEL STRIKE ALLOWED 


KVHIOW _ 

PC«CI>IPTK>M _ 

REPLACES REVA WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR 022.53 

'REVISED PER TDRR 06689 


[ null nrrm 


B. MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 

POLARITY AND NASA PART NUMBER AND REVISION LETTER AND SERIAL NO. THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 

PACKAGE. 

C. ELECTRICAL CHARACTERISTICS; PER TABLE II. 

(1) ZENER VOLTAGE, Vz 

(2) ZENER IMPEDANCE, Zz 

D. TEMPERATURE COEFFICIENT: t 0.002%/°C MAXIMUM FROM -55°C 

TO ♦100°C, REFERENCE Ta * ♦25°C,(V Z ) 

( 

3. DESIGN REQUIREMENTS: 

A- ELECTRICAL RATINGS: PER TABLE I 
B - ELECTRICAL CHARACTERISTICS: PER TABLE 11. 

C- STORAGE TEMPERATURE (Tstg) = -55°C TO *150°C. 

D. JUNCTION OPERATING TEMPERATURE (Tj) = «-150°C MAXIMUM. 

E. POWER DISSIPATION: 

AT +25°C AMBIENT TEMPERATURE: 250 MILLIWATTS 
DERATING: 2 MW/°C TO ♦150°C. 


SPECIAL CONDITIONING (BY SUPPLIER): 

A- 100% SPECIAL CONDITIONING OF ASSEMBLED UNIT BY SUPPLIER: 

(1) POWER AGE (BURN-IN) UNITS AT 10 MA •TA^IOd’CFOR 700 HOURS 

MINIMUM 

( 2 ) OFF POWER FOR 96 HRS.MIN. AT TA= 2 $“C 
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(3) POWER AGE UNITS FOR 500 HOURS AT 10 MA t 25°C WITH READ¬ 
INGS TAKEN AT MINIMUM OF 3 INTERVALS. INITIAL _ 

READING WITHIN 2 HOURS,AND READINGS AT 250 I 

AND 500 HOURS. I— 
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SPECIAL CONDITIONING (BY SUPPLIER): (CONTINUED) - 

(4) OFF POWER FOR 96 HOURS MIN. AT TA-25°C 

POWER AGE UNITS AGAIN FOR 96HOURS AT IOMA AND+25°C» 
WITH READINGS AT 2 AND96 HOURS 

(a) ALL READINGS SHOULD BE WITHIN 20PPM 
IN V z FROM INITIAL READINGS. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 

(1) BURN-IN: 

(a) TEMPERATURE COEFFICIENT, Tq 

(b) ZENER VOLTAGE, Vz 

(c) ZENER IMPEDANCE, Zz 

(2) NOTE: NO FAILURE ANALYSIS OR REPORTS ARE TO BE MADE ON 

UNITS FAILING POST BURN-IN SPEC. 

C. THE DATA SHALL RF PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING, AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR THAT 
HAVE CHANGED MORE THAN 0,00035 V (.0020%) IN Vz FROM 
INITIAL READING • 25°C, SHALL NOT BE ACCEPTABLE. 

D. INSPECTION OF SEMICONDUCTORS: PER ND1002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. 
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_ TABLE t _ 

MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS AT Ta=*25°C 
I ZENER | POWER 

NASA CURRENT DISSIPATION 

PART NUMBER l 7 _P_ 

mA mW 

10103A6-1 15.0 250 


__ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT Ta = *25°C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER CONDITIONS SYMBOL j? 1 1 ^j ] 

ZENER VOLTAGE IZ - 10 mA, Ta =*25°il°C V z ~~ 16 17.6 VDC 

ZENER IMPEDANCE _ lz - 10 mA. l ac = 1 wAac U ~ 30 OHM! 

TEMPERATURE COEFFlVy) Ta = -55°C 1 2°C _ T n - t.002 %/°l 

(REF: Ta * 25° t 1°C) Ta * ♦100°C t 2°C T c - 1.002 */°( 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. THE supplier shall conform to quality ASSURANCE PROVISIONS 

AS CONTAINED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS OF ND 1002054 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

0- UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MlL-S-19491 LEVEL A. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-STD-129 AND SHALL INCLUDE THE NASA PART NUMBER 
AND REVISION LETTER. 


2. INSPECTION AND ACCEPTANCE: 

A. LEAD DATA: PER ND I0I540I EXCEPT 3-15 MICRO INCHES OF 
NICKEL STRIKE ALLOWED 


B. 


C. 


D. 


MARKING: THE MANUFACTURER’SNAME.TRADEMARK.OR CODE: THE NASA DRAWIN6 
NUMBER WHICH SHALL CONSIST OF AT LEAST THEtXST THREE DIGITS, DASH NO., 
REVISION LETTER. SERIAL NO. AND POLARITY BAND SHALL BE PERMANENTLY AND 
LE6IBLY MARKED ON THE PART PER NDI0020I9. THE MANUFACTURER'S PART NO. 
MAY APPEAR ON THE PART. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 


(1) ZENER VOLTAGE, Vz 

(2) ZENER IMPEDANCE, Zz 

TEMPERATURE COEFFICIENT: i 0.002*/°C MAXIMUM FROM -55°C 
TO ♦100°C, REFERENCE Ta s ♦25°C,(V z ) 


3. DESIGN REQUIREMENTS: 

A- ELECTRICAL RATINGS: PER TABLE I 
B - ELECTRICAL CHARACTERISTICS: PER TABLE II. 

C. STORAGE TEMPERATURE (Tstg) = -55°C TO ♦150°C. 

D. JUNCTION OPERATING TEMPERATURE (Tj) = ♦150°C MAXIMUM. 

E. POWER DISSIPATION: 

AT *25°C AMBIENT TEMPERATURE: 250 MILLIWATTS 
DERATING: 2 MW/°C TO *150°C. 


4. SPECIAL CONDITIONING (BY SUPPLIER): 

A- 100* SPECIAL CONDITIONING OF ASSEMBLED UNIT BY SUPPLIER: 

(1) POWER AGE (BURN-IN) UNITS AT 10 MA MTA^OCfCFOR 700 HOURS 

MINIMUM 

(2) OFF POWER FOR 96 HRS.MIN. AT TA=2^*C 


(3) POWER AGE UNITS FOR 500 HOURS AT 10 MA • 25°C WITH READ¬ 
INGS TAKEN AT MINIMUM OF 3 INTERVALS. INITIAL 
READING WITHIN 2 HOURS, AND READINGS AT 250 
AND 500 HOURS. 
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SPECIAL CONDITIONING (BY SUPPLIER): (CONTINUED) 

(4) OFF POWER FOR 96 HOURS MIN. AT TA-25°C 

POWER AGE UNITS AGAIN FOR 96HOURS AT I0MA AND+25°C » 

WITH READINGS AT 2 AND96 HOURS 

(a) ALL READINGS SHOULD BE WITHIN 20PPM 
IN V z FROM INITIAL READINGS. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING ✓ 

(D BURN-IN: 

(a) TEMPERATURE COEFFICIENT, Tc 

(b) ZENER VOLTAGE, Vz 

(c) ZENER IMPEDANCE, Zz 

(2) NOTE: NO FAILURE ANALYSIS OR REPORTS ARE TO BE MADE ON 
UNITS FAILING POST BURN-IN SPEC. 

C. THE D*TA S«*LL PPFSFNTFD IN A MANNER THAT PROVIDES 

POSiTIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING, AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. FOR LOT SIZES LARGER THAN 100 PIECES, HISTOGRAMS 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 

THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 

THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 

EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR THAT 

HAVE CHANGED MORE THAN 0.00035 V (.0020%) IN Vz FROM 

INITIAL READIN6 • 25°C, SHALL NOT BE ACCEPTABLE. 

D. INSPECTION OF SEMICONDUCTORS: PER N01002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. 


REPLACES REV A WITH CHANGES. 
3 AND UPGRADED TO CLASS A , 
RELEASE PERTDRR CtZi-i 

"C REVISED PER TDRR 06689 
D REVISED PER TDRR //94Z. 




TABLE I 








_ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT Ta = +25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 


CONDITIONS 


IZ = 10 mA, Ta s*25°il°C 


SYMBOL 




ZENER VOLTAGE 


ZENER IMPEDANCE 


TEMPERATURE COEFFjV?) Ta = -55°C t 2°C 
LREF: Ta * 25° ± 1°C) T* = ♦100°C t 2°C 



MIN 

MAX 

UNITS 

16 

17.6 

VDC 


30 

OHMS 


%/°c 

±.002 1 

%/°C 
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REVISIONS 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. 0« OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREST INCURS NO RESPONSIBILITY NOR ANY OSLICATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLOER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


91720101 


SYM 

DESCRIPTION 

DATE 

APPROVAL 

— 

TAKEN FROM 2401783 




REQUIREMENTS: 
t. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002054. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P-19491, LEVEL A, IN BOTH INSTANCES. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE 
NASA DRAWING NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD DATA: . PER NASA DOCUMENT 1015401. A CERTIFICATE OF COM¬ 
PLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. MARKING: UNITS SHALL BE MARKED PER MIL-S-19500 WITH THE MANU¬ 
FACTURERS NAME AND/OR SYMBOL, TYPE DESIGNATION AND POLARITY. 

C. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

ZENER VOLTAGE, V z 
ZENER IMPEDANCE, Z Z 

VOLTAGE-TEMPERATURE STABILITY, AV Z (-55*C AND ♦100*C) 

3. DESIGN: 

A. ELECTRICAL RATINGS: PER TABLE I. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

C. STORAGE TEMPERATURE (Tstg) « -55* TO +150*C. 

D. JUNCTION OPERATING TEMPERATURE (Tj) r +150*0 MAXIMUM. 

E. POWER DISSIPATION: 

AT +25*C AMBIENT TEMPERATURE: 250 MILLIWATTS 
DERATING: 1 MW/*C TO +150*C. 

F. TEMPERATURE COEFFICIENT: 0.002VC MAXIMUM FROM -55*C TO 
♦100*C, REFERENCE T ft * +25*C. 

4. SPECIAL CONDITIONING (BY SUPPLIER): 

A. BURN-IN: UNITS SHALL BE BURNED-IN AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT,TEMPERATURE, T fl « 25* ♦ 5*C. 

(2) CURRENT, I Z * 10 MILLIAMPERES DC, MINIMUM. 

(3) POWER DISSIPATION » 80 MILLIWATTS. MINIMUM (Tj * +105*0 

(4) TIME, t » 240 HOURS, MINIMUM. 


B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) ZENER VOLTAGE, V z 

(2) ZENER IMPEDANCE. Z z 

(3) VOLTAGE-TEMPERATURE STABILITY, AV Z (-55*C AND +100*0 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE INITIAL TEST 
READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING TO 
MEET INITIAL DRAWING REQUIREMENTS OR HAVE CHANGED MORE THAN 
.0001% IN V Z SHALL NOT BE ACCEPTABLE. 
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MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS AT T A « 425*0 


ZENER 

CURRENT 

iz 


POWER 

DISSIPATION 
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TYPE 
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TABLE II 

ELECTRICAL CHARACTERISTICS AT T A « *25*C (UNLESSOTHERWISE SPECIFIED) 


PARAMETER 


ZENER VOLTAGE 

ZENER IMPEDANCE 

VOLT AGE-TEMPERATURE 
STABILITY 

(REFERENCE T A *25*i1*C) 


CONDITIONS 

I i « 10 mA, T a *425*11*C 

I i « 10 mA, I ac » 1 mAac 

T a * -55*Ci2*C 
T a « 4l00*Ci2*C 


SYMBOL 


SPECIFICATION LIMITS 
MIN MAX UNIT 

16 17.6 VDC 


0.028 VDC 
0.028 ' VDC" 
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REQUIREMENTS: 
t. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT ND 1015404, CLASS 2. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002052. 

D. MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH MIL-ST0-130 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL, IDENTIFYING NUMBER, NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER. 

I. CONTACTS TO BE SUPPLIED LOOSE WITH CONNECTOR, PER 1010464. 


2. ACCEPTANCE AND INSPECTION: 

A. DIMENSIONS PER DRAWING. 

3. DESIGN REQUIREMENTS: 


•-S2R2 PLACES 


030 


I. 


MECHANICAL PROPERTIES 
(f) MATERIAL: BOOT 


.719 


iii > nU 


B. 


Til ALL YL PHTHALATE PER INIL-M-W833, TYPE SDI-5 OR 
GDI-30 AS APPLICABLE. 

CONTACTS- 1/2 HARD BRASS GOLD 
PLATED PER NIL-rG-45204, TYPE 2, 

CLASS 1, ; 

HARDWARE )■* ALIGNMENT AND MOUNTING 
IHARDUARE ;|HALL,iDE /NONMAGNETIC 2 .000 
iCURKUJUUM ANT STEEL r — MAX 

PASSIVATED. . 

c .c:*’ c 1 '.' 


ELECTRICAL CHARACTERISTICS: 

(1) INSULATION RESISTANCE: 2000 MEGOHMS MINIMUM 
AT 1bO*F MEASURED BETWEEN TWO CONTACTS AND 
BETWEEN THE SHELL OR HARDWARE AND ANY CONTACT. 

(2) DIELECTRIC STRENGTH: SEA LEVEL - NO EVIDENCE 
OF BREAKDOWN OR FLASHOVER WHEN TESTED AT 

1500 VRMS. 90,000 TO 130,000 FT - NO EVIDENCE 
OF BREAKDOWN OR FLASHOVER WHEN 250 VRMS APPLIED 
BETWEEN ANY PAIR OF CONTACTS MID BETWEEN THE 
HARDWARE AND ANY CONTACT. 


(3) CONTACT MATERIAL RESISTANCE: 0.003 OHMS, MAXIMUM 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NASA DOCUMENT ND 1015404, CUSS 3. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND ir32052. 

CONTACTS TO BE SUPPLIED WITH CONNECTOR, PER 1010464, 

BULK PACKAGED IN PLIOFILM BAG. 


TYPE SDI-5 


INSPECTION AND ACCEPTANCE: 

itfwni •• • pea f npf>iMBn(rMTe« 

NK.unnn • wnL i\ t-«t m i 3 • 

MATERIAL: 

BODY: DIALLYLPHTHALATE PER MIL-M-19833, 

OR GDI-30F AS APPLICABLE. (UNPIGMENTED) 

CONTACTS: FULL HARD AMERICAN BRASS ALLOY NO.126 OR 
129 GOLD PLATED PER MIL-G-45204, TYPE II, CLASS 1. 
HARDWARE: 

SPACER: BRASS COMPOSITION 11 PER MILITARY 

SPECIFICATION QQ-B-626, EQUIVALENT OR BETTER, 

NICKEL PLATED PER QQ-N-290 

GUIDE PIN AND METAL INSERT: CORROSION 

RESISTANT STEEL, CLASS 303 OR S e , CONDITION 
A OR B PER QQ-S-763 EQUIVALENT OR BETTER, 
PASSIVATED PER MIL-F-14702 FINISH E-300 
EQUIVALENT OR BETTER. JACKSCREW LUBRICATED 
PER MIL-L-25504. 

POLARIZING BOSS: ALUMINUM ALLOY GRADE 7075T6 
PER QQ-A-277-1 GRAY ANODIZE PER MIL-A-8625 
TYPE I. 

RETAINING RING: MS16632-28 PER MIL-R-21248. 
DIMENSIONS PER DRAWING. 

MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 
THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. 

FOR MATING HALF SEE 1010411. 

ELECTRICAL REQUIREMENTS: (CONTACTS INSTALLED) 

INSULATION RESISTANCE: 2000 MEGOHMS MINIMUM AT 160°F 
MEASURED BETWEEN ANY TWO ADJACENT CONTACTS AND BE¬ 
TWEEN THE SHELL OR HARDWARE AND ANY ADJACENT CONTACT. 
DIELECTRIC STRENGTH: SEA LEVEL - NO EVIDENCE OF BREAK¬ 
DOWN OR FLASHOVER WHEN TESTED AT 600 VRMS. 90,000 
TO 130,000 FT. - NO EVIDENCE OF BREAKDOWN OR FLASHOVER 
WHEN 100 VRMS APPLIED BETWEEN ANY PAIR OF CONTACTS 
AND BETWEEN THE HARDWARE AND ANY CONTACT. 

CONTACT MATERIAL RESISTANCE: 0.003 OHMS, MAXIMUM.| 
VOLTAGE RATINGS: 
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NOTICK — WMCN 60VCRNNCNT ORAWINOt. SRCCIE (CATIONS. Off OTMCII OAT* 
AM DUD TOO ANY RUAROSC OTHCA THAN IN CONNECTION WITH A DEFINITELY 
•SLATED COVENNNENT PROCUREMENT OPERATION THE UNITED STATES GOVERN- 
■ENT TMEMOT INCURS NO RESAONSIOILITT NOR ANT OBLIGATION WHATSOEVER. 
ANO THE TACT THAT TNE SOVERNNENT NAT HAVE FORMULATEO. FURNISHSO OR 
IN ANT WAT SURRLItO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA It 
NOT TO RE REGAROED RT IMPLICATION OR OTHERWISE AS IN ANT NANNER 
LICENSING TNE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERNISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTED INVENTION THAT NAT IN ANT WAT BE RELATED THERETO 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B- SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NASA DOCUMENT ND 1015404, CLASS 3. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002052, 

D- CONNECTOR IS DESIGNED TO UTILIZE PIN CONTACTS PER 1010738-1. 


2- INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

«- BODY: DIALLYLPHTHALATE PER MIL-M-19833, TYPE SDI-5 
OR GDI-30F AS APPLICABLE. (UNPIGMENTED) 

i 


B. 


C. 


0 . 

E. 


b. HARDWARE: 

(D SPACER: BRASS COMPOSITION 11 PER MILITARY 

SPECIFICATION QQ-B-626, EQUIVALENT OR BETTER, 
NICKEL PLATED PER QQ-N-290 

(2) GUIDE PIN AND METAL INSERT: CORROSION 

RESISTANT STEEL, CLASS 303 OR S e , CONDITION 
A OR B PER QQ-S-763 EQUIVALENT OR BETTER, 
PASSIVATED PER MIL-F-14702 FINISH E-300 
EQUIVALENT OR BETTER. JACKSCREW LUBRICATED 
PER MIL-L-25504. 

(3) POLARIZING BOSS: ALUMINUM ALLOY GRADE 7075T6 

PER QQ-A-277-1 GRAY ANODIZE PER MIL-A-8625 
TYPE I. 

(4) RETAINING RING: MS16632-28 PER MIL-R-21248. 
DIMENSIONS PER DRAWING. 

MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH 


ND1002014 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 
THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. 

- FOR MATING HALF SEE 1010411. 

ELECTRICAL REQUIREMENTS: (CONTACTS INSTALLED) 

(1) INSULATION RESISTANCE: 2000 MEGOHMS MINIMUM AT 160°F 

MEASURED BETWEEN ANY TWO ADJACENT CONTACTS AND BE¬ 
TWEEN THE SHELL OR HARDWARE AND ANY ADJACENT CONTACT. 

(2) DIELECTRIC STRENGTH: SEA LEVEL - NO EVIDENCE OF BREAK¬ 

DOWN OR FLASHOVER WHEN TESTED AT 600 VRMS. 90,000 
TO 130,000 FT. - NO EVIDENCE OF BREAKDOWN OR FLASHOVER 
WHEN 100 VRMS APPLIED BETWEEN ANY PAIR OF CONTACTS 
AND BETWEEN THE HARDWARE AND ANY CONTACT. I- 


(3) VOLTAGE RATINGS: 

VOLTS DC 

SEA LEVEL 490 

10,000 FT. 390 

60,000 FT. 140 


VOLTS ACRMS 
350 
280 
100 


WITHSTANDING VOLTAGE (SEA LEVEL) 1500 VOLTS 
RMS 60 CPS WITHOUT FLASHOVER. 
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NOTICE - WMt* 60VCDNMCMT ONAWINCS. *PtCIMCATIOII*. OE OTMIE OATA 
AM USED ro* »«v MMirost othm than in connection »' T " * 

NCLATED COVINNHENT PftOCUMNCNT OPENATION. THE U "' T *® *J* T ***®J5??' 
MINT THENENT INCURS NO NESPONEINILITT NON ANY2 a 
AND THE TACT THAT THE EOVENNNENT NAT HAVE FONNUIATEO. rUNNISHEO. ON 
IN ANT WAT SUPPLIED THE SAIO ONAWINES^SPtCiriCATIONS ON OTHBN DATA It 
NOT TO DC NE6ANOCO DT INPLICATION ON OTHBNWISB AS IN ANT NANNEN 
tlCENSIND THE HOLDEN ON ANT OTHEN PENSON ON CONPONATIONL ONiCONVET- 
INC ANT NISHTS ON PCNNISSION TO WANUFACTUM USt OR mt *** 
PATENTEO INVENTION THAT NAT IN ANT WAT DE NSLATEO THENETO 


REQUIREMENTS: 

GENERAL.RRET SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NASA DOCUMENT ND 1015*04, CLASS 3. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002Q52. 


A. 


C. 


D. CONNECTOR IS DESIGNED TO UTILIZE PIN CONTACTS PER 1010738-1. 


2.. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: ' _ 

a. BODY: DIALLYLPHTHALATE PER MIL-P-19833, TYPE SDI-5 
OR GDI-30F AS APPLICABLE. (UNPIGMENTED) 


b. HARDWARE: 

(1) SPACER: BRASS COMPOSITION 11 PER MILITARY 

SPECIFICATION QQ-B-626, EQUIVALENT OR BETTER, 
NICKEL PLATED PER QQ-N-290 

(2) GUIDE PIN AND METAL INSERT: CORROSION 

RESISTANT STEEL, CLASS 303 OR S e , CONDITION 
A OR B PER QQ-S-763 EQUIVALENT OR BETTER, 
PASSIVATED PER MIL-F-14072 FINISH E-300 
EQUIVALENT OR BETTER. JACKSCREW LUBRICATED 
PER MIL-L- 8937 

(3) POLARIZING BOSS: ALUMINUM ALLOY GRADE 7075T6 

PER QQ-A-277-1 GRAY ANODIZE PER MIL-A-8625 
TYPE I. 

(4) RETAINING RING: MS16632-28 PER MIL-R-21248. 

B. DIMENSIONS PER DRAWING. 

C MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH 

ND1002019 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 
THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. 

D. FOR MATING HALF SEE 1010411. 

E ELECTRICAL REQUIREMENTS: (CONTACTS INSTALLED) 

(1) INSULATION RESISTANCE: 2000 MEGOHMS MINIMUM AT 1'50‘F 

MEASURED BETWEEN ANY TWO ADJACENT CONTACTS AND BE¬ 
TWEEN THE SHELL OR HARDWARE AND ANY ADJACENT CONTACT. 

(2) DIELECTRIC STRENGTH: SEA LEVEL - NO EVIDENCE OF BREAK¬ 

DOWN OR FLASHOVER WHEN TESTED AT 1500 VRMS. 90,000 
TO 130,000 FT. - NO EVIDENCE OF BREAKDOWN OR FLASHOVER 
WHEN 100 VRMS APPLIED BETWEEN ANY PAIR OF CONTACTS 
AND BETWEEN THE HARDWARE AND ANY CONTACT. I- 


(3) VOLTAGE RATINGS: 

VOLTS DC VOLTS ACRMS 
SEA LEVEL 490 350 

10,000 FT. 390 280 

60,000 FT. 140 100 


WITHSTANDING VOLTAGE (SEA LEVEL) 1500 VOLTS 
RMS 60 CPS WITHOUT FLASHOVER. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION ON OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT ND 1015404, CLASS 2. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002052. 

D. MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-130 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL, IDENTIFYING NUMBER, NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER. 

E. CONTACTS TO BE SUPPLIED LOOSE WITH CONNECTOR, PER 1010464. 

ACCEPTANCE AND INSPECTION: 

A. DIMENSIONS PER DRAWING. 

DESIGN REQUIREMENTS: * 

A. MECHANICAL PROPERTIES: 

(1) MATERIAL: BODY - DIALLYL PHTHALATE PER MIL-H-T9833, TYPE SDI-5 OR 
. .GDI-30 AS APPLICABLE. 

CONTACTS- 1/2 HARD BRASS GOLD T~ i“ 

PLATED PER H1L-G-45204. TYPE 2. T-f~ 

CLASS I. J_ 

HARDWARE)* ALIGNMENT AND MOUNTING y 

. , . . HARDWARE SHALL BE NON iMAGNBTIC 2 .000 ' 

t - CORROSION,RESISTANT .STEEL,. MAX 1723 

PASSIVATED, , 7, 3 

B. ELECTRICAL CHARACTERISTICS: ' 

( 1 ) INSULATtON RESISTANCE: 2000 MEGOHMS MINIMUM T I 

AT 160*F MEASURED BETWEEN TWO CONTACTS AND T 

BETWEEN THE SHELL OR HARDWARE AND ANY CONTACT. I 

(2) DIELECTRIC STRENGTH: SEA LEVEL - NO EVIOENCE *q 56 

OF BREAKDOWN OR FLASHOVER WHEN TESTED AT 1.01 0 . 

1500 VRMS. 90,000 TO 130,000 FT - NO EVIDENCE ,990 

OF BREAKDOWN OR FLASHOVER MIEN 250 VRMS APPLIED 1 I 

BETWEEN ANY PAIR OF CONTACTS AND BETWEEN THE -I-X— 

HARDWARE AND ANY CONTACT. j k _ 

(3) CONTACT MATERIAL RESISTANCE: 0.003 OHMS, MAXIMUM. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
■ELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVEB; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OB 
IB ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OB CONVEY. 
IMG ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OB SELL ANY 
PAYENTED INVENTION THAT NAY IN ANY WAV BE RELATED THERETO. 



NOTES: 

f. GENERAL REQUIREMENTS: 


:A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BYMIL-0-70327. 

B. THESE CONNECTORS SHALL CONFORM TO THE REQUIREMENTS OF MIL-C-26482 WITH THE 
PARTICULAR REQUIREMENTS LISTED BELOW AS REFERENCE INFORMATION. 

„ C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404. CLASS 2. 

D. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS OF ND 1002052 UNLESS MODIFIED 
BY NOTE 2. 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL AND PART NUMBER. EACH CONTAINER SHALL INCLUOE THE NASA DRAWING 
AND DASH NUMBER PLUS THE REVISION LETTER. ALSO THE ELASTOMER CURE DATE. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS: 


A. ELECTRICAL CHARACTERISTICS (IN ACCORDANCE WITH THE MILITARY SPECIFICATION): 

(1) DIELECTRIC WITHSTANDING VOLTAGE: 1500 VRMS. 

(2) INSULATION RESISTANCE: 5000 MEGOHMS MINIMUM. 

(3) INSULATION RESISTANCE (HIGH TEMPERATURE): 50 MEGOHMS MINIMUM. 

(4) CONTACT RESISTANCE: 50 MILLIVOLTS NOMINAL MAXIMUM. 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: SEE RELIABILITY NOTE 3 D. 

B. STORAGE LIFE: 1 YEAR WITHOUT GROMMET DETERIORATION. 

C. CONSTRUCTION: 

(1) TYPE CONNECTOR: ENVIRONMENT SEALED BY A GROMMET AND INSERT WITH A RIGHT 
ANGLED STRAIN RELIEF CLAMP. SOLID SHELL WITH.POSITIVE INSERT RETENTION. 

(2) TYPE CONTACT: CRIMP CONTACTS 

(3) NUMBER AND SIZE OF CONTACTS: SEE TABLE I. 

(4) COUPLING: BAYONET. 

D. RELIABILITY: CONNECTORS SHALL BE CAPABLE OF WITHSTANDING 500 CYCLES OF 
ENGAGEMENT AND DISENGAGEMENT WITHOUT ELECTRICAL OR MECHANICAL FAILURE. 
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NOTICt — WHiM OOVCBNNENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 

AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 

NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. THESE CONNECTORS SHALL CONFORM TO THE REQUIREMENTS OF MIL-C-26482 WITH THE 
PARTICULAR REQUIREMENTS LISTED BELOW AS REFERENCE INFORMATION. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

D. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS OF ND 1002052 UNLESS MODIFIED 
BY NOTE 2. 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL AND PART NUMBER. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 
AND DASH NUMBER PLUS THE REVISION LETTER, ALSO THE ELASTOMER CURE DATE. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. ELECTRICAL CHARACTERISTICS (IN ACCORDANCE WITH THE MILITARY SPECIFICATION): 

(1) DIELECTRIC WITHSTANDING VOLTAGE: 1500 VRMS. 

(2) INSULATION RESISTANCE: 5000 MEGOHMS MINIMUM. 

(3) INSULATION RESISTANCE (HIGH TEMPERATURE): 50 MEGOHMS MINIMUM. 

(4) CONTACT RESISTANCE: 50 MILLIVOLTS NOMINAL MAXIMUM. 

3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: SEE RELIABILITY NOTE 3 D. 

B. STORAGE LIFE: 1 YEAR WITHOUT GROMMET DETERIORATION. 

C. CONSTRUCTION: 

(1) TYPE CONNECTOR: ENVIRONMENT SEALED BY A GROMMET AND INSERT WITH A RIGHT 
ANGLED STRAIN RELIEF CLAMP. SOLID SHELL WITH POSITIVE INSERT RETENTION. 

(2) TYPE CONTACT: CRIMP CONTACTS 

(3) NUMBER AND SIZE OF CONTACTS: SEE TABLE I. 

(4) COUPLING: BAYONET. 

D. RELIABILITY: CONNECTORS SHALL BE CAPABLE OF WITHSTANDING 500 CYCLES OF 
ENGAGEMENT AND DISENGAGEMENT WITHOUT ELECTRICAL OR MECHANICAL FAILURE. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AMD THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN AMT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BT IMPLICATION ON OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET ORAWINO IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

I. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

0. MARKING: CLAMPS SHALL BE MARKED PER MIL-STD-130 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND PART NUMBER AS WELL AS 
THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 


2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I. 


3. DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721, 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

B. CUSHION MATERIAL: SILICATE RUBBER (WHITE) PER AMS 3303. 

(1) TEMPERATURE RANGE: -62.3* TO ♦240.5* CENTIGRADE. 

(2) TENSILE STRENGTH: 500 PS I, MINIMUM. 

(3) DUR0METER HARDNESS: A 65 t 5. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
Dcrcromm im uii- n-7(V557 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORD¬ 
ANCE WITH THE MANUFACTURER’S NORMAL COMMERCIAL PRACTICE. 

ACCEPTANCE AND INSPECTION 
MECHANICAL: PER TABLE I. 

MARKING: 

PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 
MARKED PER MIL-STD-130 WITH THE NASA PART NUMBER, 

AND REVISION LETTER. 

PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND 
EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOWING 
INFORMATION: 

SUPPLIER’S NAME 

NASA PART NUMBER, AND REVISION LETTER 
SUPPLIER'S LOT OR SERIAL NUMBER 
DATE CODE, OR DATE OF MANUFACTURE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 


DESIGN: 

METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721, 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

CUSHION MATERIAL: SILICATE RUBBER ( RED ) PER AMS 3303. 

1) TEMPERATURE RANGE: -62.3° TO ♦248.5° CENTIGRADE. 

2) TENSILE STRENGTH: 900 PSI, MINIMUM. 

3) DUROMETER HARDNESS: A 65 * 5. 


i 

< ■ - < 


TABLE I 


NASA 

PART NUMBER 

TUBE 

O.D. 

D 

£.015 

E 

£.030 

1010349-1 

1/8 

.125 

.788 


-2 

3716" 

.187 




-3 

1/4 

.250 




-4 

5/16 

.312 




-5 

3/8 

.375 




i -6 

W 

.437 

tH 

hr 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORD¬ 
ANCE WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

ACCEPTANCE AND INSPECTION 
MECHANICAL: PER TABLE I. 

MARKING: 

PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 
M*PKED PER MIL-STD-130 WITH THE NASA PART NUMBER, 

AND REVISION LETTER. 

PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND 
EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOWING 
INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER, AND REVISION LETTER 
SUPPLIER'S LOT OR SERIAL NUMBER 
DATE CODE, OR DATE OF MANUFACTURE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 


DESIGN: 

METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721, 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

CUSHION MATERIAL: SILICATE RUBBER ( RED _) PER AMS 3303. 

1) TEMPERATURE RANGE: -62.3° TO ♦248.5° CENTIGRADE. 

2) TENSILE STRENGTH: 900 PSI, MINIMUM. 

3) DUROMETER HARDNESS: A 65 ♦ 5. 

CAP HO SCREW: SHALL BE PER MS 16996-9 
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REQUIREMENTS: 

1. GENERAL: 

D A INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


B SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORD¬ 
ANCE WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

2. ACCEPTANCE AND INSPECTION 
A MECHANICAL: PER TABLE I. 

B MARKING: 

(1) PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 
MARKED PER MIL-STD-130 WITH THE NASA PART NUMBER, 

AND REVISION LETTER. 

<2) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND 
EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOWING 
INFORMATION: 

SUPPLIER'S NAME 

NASA PART NUMBER, AND REVISION LETTER 
SUPPLIER'S LOT OR SERIAL NUMBER 
DATE CODE, OR DATE OF MANUFACTURE 
(3) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 

3. DESIGN: 

A METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721, 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

B CUSHION MATERIAL: SILICATE RUBBER ( RED ) PER AMS 3303. 

1) TEMPERATURE RANGE: -62.3° TO ♦248.5° CENTIGRADE. 

2) TENSILE STRENGTH: 900 PSI, MINIMUM. 

3) DUROMETER HARDNESS: A 65 ♦ 5. 

C CAP HD SCREW: SHALL BE PER MS 16996-9 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 


2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I. 

B. MARKING: 

(1) PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER 
MlL-STD-130 WITH THE NASA PART NUMBER, AND REVISION LETTER 

(2) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND 
EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOWING INFOR¬ 
MATION: 

qiippi irpic UAur 

NASA PART NUMBER, AND REVISION LETTER 
SUPPLIER'S LOT OR SERIAL NUMBER 
DATE CODE, OR DATE OF MANUFACTURE 

(3) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

C. MUST BE FREE OF BURRS AND SHARP EDGES. 

D. CUSHION MATERIAL MUST BE CLEAN AND FREE OF MOLD RELEASE POWDER. 


3. DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721, 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

B. CUSHION MATERIAL: SILICATE RUBBER (RED) PER AMS 3303. 

(1) TEMPERATURE RANGE: -62.3° TO *248.5° CENTIGRADE. 

(2) TENSILE STRENGTH: 900 PSI, MINIMUM. 

(3) DUROMETER HARDNESS: A 65 ± 5. 

C. CAP HEAD SCREW: SHALL BE PER MSI6996-9. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IMG ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAT IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER MIL-STD-130 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND PART NUMBER AS WELL AS 
THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I. 

3. DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER HIL-S-6721, 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

B. CUSHION MATERIAL: SILICATE RUBBER (WHITE) PER AMS 3303. 

(1) TEMPERATURE RANGE: -62.3* TO 4248.5* CENTIGRAOE. 

(2) TENSILE STRENGTH: Y00 PSI, MINIMUM. 

(3) DUROMETER HARDNESS: A 65 ♦ 5. 
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Thia specification consists of pages i throughiii and 1 to 5 
inclusive. 


(Rev A) 


Apollo 0 & N Specification 


PS-1010351 
3 April 1963 


Apollo O A N Specifics! 
PS-10103M 
3 April 1<: 63 


ONE SPEED, FRAME SIZE ELEVEN, RESOLVER 
RECEIVER 


PROCUREMENT SPECIFICATION 
ONE SPEED, FRAME ELEVEN, RESOLVER RECEIVER 
TYPE 11R55N3 


The purpose of thia document is to establish the manufacturing 
and test requirements for procurement. The one speed, frame size 
eleven, resolver receiver is intended for use in the APOLLO Guidance 
and Navigation Equipment program. 
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(Rev A) 


1. SCOPE 

1 X This specification establishes die requirements for the procurement of die 
One Speed, Frame Size Eleven, Resolver Receiver, Type 11R55N&* fcereinafter 
called resolver, 

3. APPLICABLE DOCUMENTS 

2 1 The following documents of the issue in effect on the date of invitation for 
bids form a part of this specification to the extent specified herein. 

SPECIFICATIONS 

Apollo Q A N 

ND-1002013 Description and Requirements 

Publications for Procurement of 
Resolvers, Electrical, AC, General 
Specification. 

DRAWINGS 

Apollo GAN 

1000160 Sixteen Speed Resolver Tr ansmitter, 

Specification Control Dram ing 

1010351 One Speed, Frame Size El sven, Resolv 

Receiver, Specification Control Drawing 
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ONE SPEED, FRAME SIZE ELEVEN, RESOLVER 
RECEIVER 


The purpose of this document is to establish the manufacturing 
and test requirements for procurement. The one speed, frame size 
eleven, resolver receiver is Intended for use in the 1 APOLLO Guidance 
and Navigation Equipment program. < 
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3. REQUIREMENTS 

3.1 GENERAL The resolver shslXponfow to the requirements of 
Specification HD-1002013, with the following exceptions or additions! 

a) The resolver shall be tested as an RC only. 

b) Accuracy determination shall be made with a load of 
10,000 ohms 4-10 percent across secondary winding, S2 (Yel. ) 

• S3 (Blk), mfcfth SI (Red) - S3 (Blk) open circuited. 

e) Angular error shall be determined for secondary windings 
S2 (Yel.) - S3 (Blk) only. 

d) During the Angular Accuracy test the total null voltage 
between S2 (Yel.) - S3 (Blk) shall be determined for each 
angular interval by rotating to in phase sero, and shall 
not exceed the value specified In 3.5e) 3)* 

e) The Primary Impedance unbalance test shall be made using (a) 
the sixteen s^eed transmitter (NASA(P/N lOOOloO) output 
windings, or lb) the equivalent output short circuit Im¬ 
pedance ’Ztses) of the sixteen speed transmitter +IO 'percent,• 
(NASA (P/N 1000160) , in place of the series resistors an? capacitors 
and the test procedure shall be as indicated herein. 

(1) With both the transmitter and receiver set to 
electrical 45 (no load), the transmitter output 
windings shall be connected to the corresponding 
receiver Input windings and the angular deviation 
of the receiver detendncd. 

(2) The transmitter windings shall then be interchanged 
and the deviation of the receiver from electrical 
45° again determined. The impedance unbalance shall 
be one-half of the algebraic sum of the angular^ 

_ readings in seconds as specified in 3*51)* , 

f) The following paragraphs of Specification ND-1002013 are not 

applicable! * 

(,1) Phase Shift Variation Due to Voltage. 

(2 Angular Error Versus Voltage. 

f 3 Angular Error Versus Frequency. 

( 4 52°C Temperature. 

* ( §) Temperature Rise. 

<6'i Secondary Impedance Unbalance. 

7; .Br iSh Illn^-Continul t;r. 

g) Phase shift vs rotation shall be determined only at maxim* coupling points 
and at ♦85° from these points. 
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J. 2 DESIGN AND CONSTRUCTION Tho rooefror ahall bo ad design. con¬ 
struction. and physical dimensions shown an drawing 1010351. Tho manufactory | 
materials. a»d mochanlcal and electrical construction ad tho resolver aball bo 
In w i th tha rogatraraents ad Spadficatiqn ND-1002019. 

9 9 FINISHES AND PROTECTI¥* TREATMENT Tho roacirer finUlma, prot«e- 
tiTt treatment. and moisture, fbn g n a and oorroaicn trea tment s sh a ll boin accord 
dancs with tbs regairemama ad a ps eineaw so — «*w**-o 

9. 4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS 


J|, 4,1, General. 
pacification N15 1 

i.iii.1 Environ 

9.4.1.14 V lb rat 
angular Oeviation i 


Tho g— tasting conform to toe r a geir amenta ad 
1909913 with tho following exceptions or additl a w a . 


3-4.1 # l # 9 

Edriatiaa ai 


Vibration. Operating. With tha idadl r ar toatod on apeeifled, tho 
latlnn aboil net 

Shock, Iterating. With tho roaolror toatod aa apocifUd. toe angular 
tall not axcaad iffaro ao cond a . pack. ' —■■ ... 


3. 4.1.1. 9 tow Te m p e r a tur e. Poor a tins. With the rooolrar subjected tea tempera- 
tare ad SiPciF 1 f) andtaatad aa apaclfbad, tho angular deflation 

ahall not axcaad 10 are second, peak and tha fundamental nnllValtaga variation 
ahall act exceed 19 mv„ rms. ^ 

9. 4.1.1.4 High Temoeratare. Oparatlng. With tha resolver subjected tp a tamparatara 

oi »3. ^ i f>« (SWnT* SWrSnd Rs&a U «p.ein*i. tha «ii*ul«r 4*rUtUa dull 

Ml «.e—d 10 ar. —caa^a, paak art tha tarid,. ft mri . mwt.l nil valUf. relation 
shall not axcaad 10 mv. rma.. v K 


9.4.1.1.9 Thermal i 
low temperature aa I 


tha resolver ahall ba taatad aa spacif&ad with Em 
d in 9.4.I.I.9. 


9.4.1.1.9 Hhmidiigv OparaEnftr With tha receiver taatad aa 
devlatlea ahall not axcaad 1 arc e s sence , pea** 


apsdflsd, tha angular 


14.L1.I Tharmal Vacuum. Tho rgseIvor ahall bo toatod aa apscjJffad while 
npUedto at ' ▼acmim l aT^ Tml x Hg and too low and high tamporataroa 

spocifiod ia 3.4* 1,1« 9 and 3.4.1*1. 4§ respectively. • 

3.4.1.2 Endurance. During tha ap plicab le portiana ad ondaraneo testiag, tho 
fallowiag conditions ahall ba maint a ined : # 

(a>. Law tamparatara * 21* !• *1. *•<*•**• *2*.* 

. yyg h If ta ^trater i - 3T.a*e | 2. 8°e (190° 9 9*F) 

3.9 DETAIL PERFORMANCE CHARACTERISTICS The raaolvar shall haveitoe 
following specific characteristics whan taatad at tha appltoahla affiant oo mHuon a 

aa specified ia Spedflcatieo ND-1092013. 
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a) Priaary Stater (Outer Meaber) 

b) Teat Voltage 28 ? 4 2* 

c ) feet Freq u ency 800 cpe + 0. 50 

ft) Inpeftanoe - 

(1) Zpe - u ftlO daw +150 ♦ J5ftOO daw +100 

H) Zpa 600 + Jft22 daw, ncalnal 

(3) Zee 850 daw +150 + 45870 daw +100 

(ft) Zee 672 + JA50 daw, ncainal 

e) Mull Voltage 

(1) Total 28 aillivolts, aaxinua 

(2) Fundamental 28 allllvclts, aaxlaua 

(3) Mull Versus Rotation 35 ailliTOlts, maximum 

t) Phase Shift 2.0® + 0.5 # 

g) Phase Shift Versus + 0.5* 

Rotation . ; . v - . 

h) Transforaatlcn Ratio 1,00 + 10 

1) Angular Xrrer pOaaaec dcmOc, n—rtanw 

(1) Angular Interval 5° 

for Accuracy 

Measureaent 

4) lapeftanee Unbalance, Tfcteaaa, weaftawa 

Priaary 

k) Priaary Ourrent,Uhloadeft 0,0052 aapere, ncednal 
a) Priaary Peaer,Uhloafteft 0,011 watt, ncednal 
n) DO Resistance 

(1) Priaary 216 daw + 150 

(2) Secondary ftft5 daw + 150 
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ana pnysical dimensions shown on drawing 1010351^7"* , 7 T * ' consrructlon * 
and mechanical and electrical con.rrnS rZ lf * T he manufacture, materials, 
the requirements of Specification ND-1002013. reSolver sha11 ** ,n accordance with 
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REQUIREMENTS: 

1. GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS __ 

PRESCRIBED BT MIL-D-70327. 1 -L H 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS AS CONTAINED IN ND 1015404. CLASS 1. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
ND 1002053. 

MARKING AND PACKAGING UNITS: SHALL BE IN ACCORDANCE 
WITH NIL-STD-130 WITH THE MANUFACTURER'S NAME, 

CODE OR SYMBOL, UNIT WEIGHT, TYPE, AND CONTRACT 
NUMBER. NAME PLATE TO READ FROM LEAD END. UNIT 
TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH _ 

COMMERCIAL PACKAGING PER MIL-P-116. METHOD III. 

.ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

WEIGHT: APPROXIMATELY 135 GRAMS. 

LEAD CONFIGURATION: TWO ACCEPTABLE (SEE DRAWING). 

FRAME SIZE: 11 

BEARINGS SHALL HAVE A 0.5 LB t 0.05 LB PRE LOAD. UNDER 
A t.OLBAiO-1 LB REVERSING LOAD-THE IIOTAL DEFLECTION 
$HALL«BE w00015 !*.,.000015 INCHES. • 

LEADS SHALL BE 7 STRANDS OF 134 AWG WIRE INSULATED WITH 
X BXTRUQED TEFLON PER MIL-W-16878 TYPE E-26. LEADS SHALL 
.RE COLOR CODED. . 

ELECTRICAL PROPERTIES: . ^ „ - 

PHASE EQUATIONS: , -- K 

E$t-S3 P R.Ep»»PJ. COS 0 ♦ K Ep2-P4 SINiO 

&S2-S3’*'* £P2-P4 C °S ®' x *EP1-.P3 ® 

- 0 IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER¬ 

-CLOCKWISE ROTATION FACING SHAFT. 

3. DESIGN: ' ~ 

OPERATING TEMPERATURE RANGE: -55*C TO +125*C. 

FRICTION TORQUE: 15 GRAM CM MAXIMUM AT 25* ♦ 5*C. ' 

CASE AND SHAFT MATERIAL SHALL BE CRES PER QQ-S-763. 
LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH 
... LUBRICANT SPECIFIED IN ND 1002077 

UNITS SHALL MEET THE REQUIREMENTS OF ND PS 1010351. 
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o.2 DESIGN AND CONSTRUCTION The resolver shall be of the design, construction 
and physical dimensions shown on drawing 1010351. The manufacture, materials, * 
and mechanical and electrical construction of the resolver shall be in accordance with 
the requirements of Specification ND-1002013. 

3° 3 FINISHES AND PROTECTIVE TREATMENT The resolver finishes, protective 
treatment, and moisture, fungus and corrosion treatments shall be in accordance 
with the requirements of Specification ND-1002013 and drawing 1010351. 

3.4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS 

3. 4.L General. The qualification testing shall conform to the requirements of 
specification ND 1002013 with the following exceptions or additions. 

3. 4.1.1 Environmental. 

3.4. 1.1. 1 Vibration, Operating. With the resolver tested as specified, the angular 
deviation shall not exceed lO arc seconds, peak. 

3.4.1.1.2 Shock, Operating. With the resolver tested as specified, the angular 
deviation shall not exceed 10 arc seconds, peak. 

3.4.1.1. 3 Low Temperature, Operating, With the resolver subjected to a tempera¬ 
ture of -17. 8°+2. 8°c (0° + S^F) and tested as specified, the angular deviation shall 
not exceed 10 arc second, peak and the fundamental null voltage variation shall not 
exceed 10 mv, rms. 

3 ; no 1 oo 4 - t Hi ? h 0 Pe rat l n g; With the resolver subjected to a temperature 

of 93. 3 + 2. 8°c (ZOO^F + 5 U F) and tested as specified, the angular deviation shall not 
exceed 30 arc seconds, peak and the bridge fundamental null voltage variation shall not 
exceed 10 mv, rms. 

3.4.1.1.5 Thermal Shock. The resolver shall be tested as specified with the low 
temperature as indicated in 3. 4.1.1. 3. 

3. 4. 1.1. 6 H umidity, Operating. With the resolver tested as specified, the angular 
deviation shall not exceed 90 arc seconds, peak.. 

3.4.1.1. 7 Thermal Vacuum. The resolver shall be tested as specified while exposed 
to a vacuum level of l x 10 ‘ , mm | Hg and the low and high temperatures specified in 

3.4.1.1.3 and 3.4.1.1.4, respectively. 

3. 4.1 1.8 Salt Fog The resolver shall be tested to salt fog requirements per MIL-STD- 
810, Method 509, non-operating with the shaft end protected during exposure. The resolver 
must meet functional requirements after exposure. 

3 * Endurance. During the applicable portions of endurance testing, the following 

conditions shall be maintained. 

(a) . Low temperature - 21.1° + 2.8°c (70° + 5°p) 

(b) . High temperature - 37. 8°c + 2. 8^(100°"+ 5°F) 
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REQUIREMENTS: 
t. GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS _,- 

PRESCRIBED BY MIL-D-70327. lJ- U 1 -O' 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS AS CONTAINED IN ND 1015404. CLASS 1. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
ND 1002053. 

MARKING AND PACKAGING UNITS: SHALL BE IN ACCORDANCE - 

WITH MlL—STD—130 WITH THE MANUFACTURER'S NAME. 

CODE OR SYMBOL, NASA DWG. NOLAND REV. LETTER, NOMINAL WIT HEIGHT, 

TYPE, AND CONTRACT NUMBER. NAME PLATE TO READ FROM LEAD END. WIT 

TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH 

COMMERCIAL PACKAGING PER MIL-P-116, METHOD III. - 

ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

LEAD CONFIGURATION: TWO ACCEPTABLE (SEE DRAWING). 

FRAME SIZE: 11 

BEARINGS SHALL HAVE A 0.5 LB i 0.05 LB PRE LOAD. UNDER 
A 3.0 LB A.0.1 LB REVERSING LOAD THE TOTAL DEFLECTION 
SHALL BE,,00015 000015 INCHES. 

LEADS SHALL BE 7 STRANDS OF 134 AWG WIRE INSULATED WITH 
EXTRUDED TEFLON PER MIL-W-16878 TYPE E-26. LEADS SHALL 
BE COLOR CODED. 

ELECTRICAL PROPERTIES: 

PHASE EQUATIONS: . 

C$t-S3 » K.Epi-rPJ COS 0 ♦ K Er2-P4 SIN 8 
e S2-S3 * * e P2-P4 COS 0 t K Ept-pj SIN 0 
6 IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER- 
— CLOCKWISE ROTATION FACING SHAFT. 

3. DESIGN: 

OPERATING TEMPERATURE RANGE: -55*C TO +125*C. 

FRICTION TORQUE: 15 GRAM CM MAXIMUM AT 25* i 5«C. 

CASE ANO SHAFT MATERIAL SHALL BE CRES PER QQ-S-763. 

LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH 

LUBRICANT SPECIFIED IN ND 1002D77 OR G.E. F-50 SILICONE P3 BL * 

OIL OR EQUIVALENT. 

RESOLVERS SHALL MEET THE REQUIREMENTS OF ND PS 1010351. 
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!. ;GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS ___ 

PRESCRIBED BY MIL-D-70327. I -L U I ,.C 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS AS CONTAINED IN NO 1015404, CLASS 1. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
NO 1002053. 

MARKING AND PACKAGING UNITS: SHALL BE IN ACCORDANCE 
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TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH 
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2. " ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 
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FRAME SIZE: 11 

BEARINGS SHAW -HAVE A «5 LB t 0.3 LB PRE LOAD. UNDER 
A 1.0 LB A.-0.1 W REVERSING LOAD THE ’TOTAL DEFLECTION 
SHALL«0S.000175 ,t;.000085 INCHES. - • 

. LEADS SHALL BE’TYPE E-20 PER MIL-W-1G87B CONSISTING OF 
r p STRANDS OF NO. 34 AWO.WIRE, INSULATED WITH EXTRUDED 
TEFLON. LEADS SHALL BE COLOR CODED. 

FRICTION TORQUE: 15 GRAN-CM MAXIMUM AT 25\*5*C. 

. - .ELECTRICAL PROPERTIES: ' 

PHASE EQUATIONS - ’ . . 

*$1-S3 P MP1-.P3,.-COS.!• ♦ I Cp2-R4 S,M! ® 
«Sl-SS’P i K^2Hi«:C0S!0 .*;<.'fpf-f3 ‘ 

« IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER¬ 
-CLOCKWISE ROTATION FACING SHAFT. 

3. DESIGN: " 

OPERATING TEMPERATURE RANGE: -55*C TO >125*C. 

FRICTION TORQUE: 15 GRAM CM MAXIMUM AT 23* t 5*C. ’ 

CASE AND SHAFT MATERIAL -SHALL BE CRES HER QQ-S-7L3. 

LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH 
, LUBRICANT SPECIFIED IN NO 100207? OR G.E. F-50 SILICONE PJ BL * 
OIL OR EQUIVALENT. £ ~ ("CT * r ‘L 

RESOLVERS SHALL MEET THE REQUIREMENTS OF ND PS 1010351. 


.0002 TIR 



REPLACES REV D (SHEETS 1 A 2) 
WITH CHANGES PER TBRR 007**1 

REVISED PER TQRR _ 

REVISED PER TDRR ai%33 _ 

REVISED PER TDRR OZ3 31 


'Z£~Ci_ 

Ibhc 3 Cjl 


INSULATED LEADS 
I2i INCHES LONG MIN. 


.005 R 
MAX 




1.050 DIA MAX 


LEAD CONFIGURATION A 



1 . 0000 „ 



1G3* REF 


WEIGHT: APPROXIMATELY 135 GRAMS 


PI RED 



S3 BLK 


S2 YEL 


SI RED 



ROTOR LEADS 
12 INCHES LONG MIN. 


STATOR LEADS 
12 INCHES LONG MIN. 


LEAD CONFIGURATION B 


prnr 


P4 BLU P2 YEL 


SCHEMATIC (FACING SHAFT) 


©• REPLACES REV D (SHEET I^SWITH CHANGES 


PROCURE ONLY FRON APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

. ^ ^ ft 

1/64 .005 ” 

DO NOT SCALE THIS DRAWING 

MATERIAL 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 


DRAWh P^ DATE^l£££| 

CHECKED ^ 

ADDOnUil idAy t ~ 


NOMENCLATURE OR 
DESCRIPTION 

LIST OF MATERIALS _ 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

RESOLVER f RECEIVER 
ONE SPEED,FRAME SIZE ELEVEN: 

SPECIFICATION CONTROL DRAWWG 


NEXT ASSY USED ON 


APPLICATION 


I HEAT TREATMENT 


I FINAL FINISH 


NASA APPROVALi 


FCODE IDENT NO.|SIZE 


NASA DRAWING NO. 


MIT APPROVAL 




C 1010351 



INCHES 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 

























































































MS - 


* 1 ' 'vl 

Isu 


i 


■i " 'i- 


It, 

i 

i- 

i " 


1 •■ 
l 
«**■ 


rj 


a 


± 


* 


__ BBSS W W MW T DMA VI IMS. SPfCIFICAYMBS. OS OTWCS MY A 

am asn POS AST pbrpdss otbcr than in coastcrics with a ocrisirttY 

BSLATKO NHUMin PSOCVRKBCBY OPCSAYtOM. TMt WHITtB STATKS SOVtSB- 

BIBY TNIMST IBCVftS SO RCSPOBSIBILITY BOS A BY OSUSATIOB WNATSOCVM; 

AM YBC PACT YMAT YMK SOVCSBBCBY BAY NAVC POSBULATKS. PVBBISNKO. SB 

IB AST WAY vmm TWC MIO OSAWfBOS. •SYCtPtOATt'MM OS OYMCB SATA B 

BOY TO SC SCSABOCB BY IBStlCAYlOB OS OTBCBWISC AS IB ABY BABBSB 

UCSBSIBO YBC BOtSCS OS ABY OTNCB PCBSOB OB COBSO M YMB. OB COB VST- 

MM ABY BMMYS OB P1 SBIS SI0B TO BABBPACYBBC. BOS. O B SOU. ABY 

MTCBT1S IBVtBYMB YBAY BAY M ABY WAV SC BSIAYSB YNSSCTO. 


1520101 


REQUIREMENTS: 

GENERAL: 

£ INTERPRET DRAWING IN ACCORDANCE UITH STANDARDS 
PRESCRIBED BY NIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS AS CONTAINED IN NO 1015404. CLASS 1. 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
ND 1002053. 


MARKING AND PACKAGING UNITS: SHALL BE IN ACCORDANCE 
WITH NIL-STD-130 USING'NASR. DRAWING NUMBER,'REVISION LETTER, 
MANUFACTURER'S,DESIGNATION*.LETTER'S AND SEIMAL NUMBER -EIGHT, 
PER NDt002023.f NBC PlATE'TO'flEADTWOH LEAD EHU. UNIT 

TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH 
COMMERCIAL PACKAGING PER MIL-P-11G, METHOD III. 


2. ACCEPTANCE AND INSPECTION: 
MECHANICAL PROPERTIES: 


TWO ACCEPTABLE (SEE DRAWING). 


r 


LEAD CONFIGURATION: 

FRAME SIZE: 11 

BEARINGS GMAU tMXVE A 0.5 LB t 0.3 LI PRE LOAD. ‘UNDER 
A 1.D LB A0.1LB REVERSING llOilD THE 41QTJU. DEFLECTION 
SHALLOE .000175 dsvOOOOBS INCHES. * • - 

. LEADS SMALL BE"TYPE E-» PER MIL-U-1L878 CONSISTING OF 
r 7 STRANDS OF NO. 34 AUO.UIRE, INSULATED WITH EKTRUDEO 
TEFLON. .LEADS SHALL OE COLOR COOED. 

FRICTION TORQUE: 15 GRAM-CB MAXIMUM AT 25* -45*C. 

ELECTRICAL PROPERTIES: 

PHASE .EQUATIONS _, x - - / E . 

y *51-S3 ? Mp|*PJ vCOS 1 8 t * Ep2-P4 SINlt , ; 

: £$2-53 ; i * fP2-M cos ® ~ K £ P1-.P3 S,N • 

• IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER- 
* tlOCKUISE ROTATION FACING SHAFT. 



[ REVISIONS B Rc^ascd Tt>*k 003 O fe/jU 

SYM 

DESCRIPTION 

DATS 

APPROVAL 

E 

REPUCES REV 0 (SHEETS 14 2) 
WITH CHANGES PER TDRR OOlt^ 

il-k 


F 

REVISED PER TDRR O/fSTf 



G 

REVISED PER TORR OHM 


-M— 

H 

REVISED PER TDRR OZ8 3I 

C5 

U\i. 

J 

REVISED PER TDRR 03904 


uS. 


INSULATED LEADS 
12, INCHES LONG MIN. 


LEAD CONFIGURATION A 



050 DIA MAX 


1.059 


DIA 


3. 


DESIGN: * ' 

OPERATING TEMPERATURE RANGE: -55*C TO >125*C. 

PRtCTION TORQUE: 13 GRAM CM MAXIMUM AT 125* t 5*C. ' 

CASE AND SHAFT MATERIAL -SMALL BE CBES PER QQ-‘S-7fe3. • 
LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH 
- LUBRICANT SPECIFIED IN MD 1002077 OR 6.E. F-50 SILICONE P5 BLK 
OlhfSUIV OLEMTt.mc Hfl . • 

RESOLVERS SHALL MEET THE REQOlRERENTS OF NO PS 1010351, 

PI RED 

/ WEIGHT: APPROXIMATELY ‘135 GRANS 




ROTOR LEADS 
12 INCHES LONG MIN. 


STATOR LEADS 
12 INCHES LONG MIN. 


/ 


LEAD CONFIGURATION B 


€> REPLACES REV D (SHEET l CHANGES 


P4 BLU P2 YEL 
SCHEMATIC (FACING SHAFT) 





. * 

i\ j 

QTY 

REQO 

PART OR 

IDENTIFYING NO. 

NOMENCLATURE OR 

DESCRIPTION 

FIND 

NO. 


; .-h 


LIST OF MATERIALS 




PROCURE ONLY FROM APPROVEO SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
















NEXT ASSY 

USED ON 

| APPLICATION | 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

< * ± it 

.005 . 


1/64 


DO NOT SCALE THIS DRAWING 


MATERIAL 


HEAT TREATMENT 


FINAL FINISH 


M I T 

INSTRUMENTATION LAB 


DRAWf P^4| n r*f 
r»prj(Fn 

_ A - 


nrTfTTTVni RjJt\ 


APPROVAL. 


NASA APPROVAL 


7 




Trtoukunf 


MIT APPROVAL 




MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


RESOLVER, RECEIVER 
ONE SPEED,FRAME SIZE ELEVEN: 

SPECIFICATION CONTROL DRAWMG 


CODE IDENT NO. 


SCALE 


SIZE 


NASA DRAWING NO. 


101035 ! 


WT 


| SHEET | Of | 


kl 


! \ 


INCHES 

^ ■ 1 ■ I_i—L 


ft i 0 I s 

(I PHOTOGRAPHIC SCALE ONLY 


H! 


■; i 


S*l 


I rr '[ 




ivGulfei 4 < 








































»M T U*tO rdr^Cr^V^sVoTHfV- S p£c 1F 'CATIONS. on OTHER DATA 
IH« ANT RICHTS OR RERNimioL , T n M "* 0,, °* CORPORATION OR CONVtv* 

PATENTED INVENTION THAT NAT IN ANT°R»aVmmlATEO THERETO* ‘ CLL **" 


I920I0I 


_ revisions 

PEtCWIPTlOW 


PATE | APPROVAL* 


|.l|a|b|c|.0005 TIR 

.6250 n| . 
.6245 DIA ~ 

|SB .0005 TIR 

I-A-- 

,0000 niA 

.9995 DIA I 


1.910 MAX 


.065 
.059 
__ .096 
.090 


975 DIA 


FOR INFORMATION ONLY 

CUSS B RELEASE TDR No. 00030 DATE 

r-INSULATED LEADS 9-Z7-4V 

A 12 INCHES LONG MIN 


n 

- 1050 DIA 

_1 


~ 4 ‘ 40 UNC 3B 4 HOLES EQUALLY 
SPACED ON .812 ±.003 DIA BSC I 
Ly .0051® A ,003 TIR] ■— 

*"*o*“Es are provided for 

ATTACHING GEAR OR SECTOR FTr a Kin 
NOT FOR MOUNTING UNIT. STUD r» ° 
SCREW MUST NOT GO DEEPER THAN S 

&,K E 4SA,N5T ^Ic?^ci HAN a 


®JA B|.Q005TTr1 
-C-I - 1 

_.l200r.. A 


1.062, 

1.059 


BENDIX LEAD CONFIGURATION 


S3 BLK 


SI RED 



pm 


R3 BLK 
R2 YEL 


Rl RED 


-ROTOR LEADS 
12 INCHES LONG MIN 


CLIFTON LEAD CONFIGURATION 


S4 BLU S2 YEL 
SCHEMATIC (FACING SHAFT) 


INCHES 


W • C I---- 

PHOTOGRAPHIC SCALE ONLY I NEXT ASSY 


UNLESS OTHERWISE SPECIFIED 
" DIMENSIONS ARE IN INCHES INS1 

_ TOLERANCES ON 

FRACTIONS DECIMALS. ANGLES 

DO notIale THIS DRAWING checked. 

MATERIAL --- APPROVAL 

, approval 

HEAT TREATMENT — 


PART OR 
IDENTIFYING NO. 


M I T — 

INSTRUMENTATION LAB 

CAMMtoac. Mam. 


-STATOR LEADS 
12 INCHES LONG MIN 


NOMENCLATURE OR 
DESCRIPTION 


date S- \2i 



APPLICATION 


—^SED 0N [final FINISH 


I NASA APPROVAL 


I MIT APPROVAL j 


LIST OF MATERIAL?" ' ----*-- 

MANNED SPACECRAFT CENTER 

_ HOUSTON . TEXAS 

ONE SPEED, FRAME SIZE 
ELEVEN, RESOLVER RECEIVER 

_ specificatio n control drawing 

rnnr mmi ■ i I —_ 




| CODE IDENT NO. I SIZE 


NASA DRAWING NO. 


1010351 


WT SEE NOTE 2 

1 


Jsheet I OF 2 










3 


"OTIC* - WNK GOVERNMENT ORAWINGS. SPECIFICATIONS OR OTHER DATA 
ARC USED POR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RCSPONSIRILITT NOR ANT OGLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN AMY WAY RE RCLATEO THERETO. 


PHASE EQUATIONS: 

E RI-R3 S +KE SI-S3 C0S ® + KE S2-S4 sin ® 
e R 2-R3* K E s2- S 4C0Se-KE sl _ s3 SIN 0 
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NASA Apollo 0 & N Specification 
PS-1010351 
3 April 1963 


ONE SPEED, FRAME SIZE ELEVEN, RESOLVER 
RECEIVER 


PROCUREMENT SPECIFICATION 
ONE SPEED, FRAME SIZE ELEVEN, RESOLVER RECEIVER 
TYPE 11R55N8 


The purpose of this document Is to establish the manufacturing 
and test requirements for procurement. The one speed, frame size 
eleven, resolver receiver Is intended for use In the APOLLO Guidance 
and Navigation Equipment program. 



1. SCOPE 

1.1 This specification establishes the requirements for the Pr?® u 52 nient 
of the One Speed, Frame Size Eleven, Resolver Receiver, Type HR^No, 
hereinafter called resolver. 

2. APPLICABLE DOCUMENTS 

2.1 The following documents of the issue in effect on the date 

* j i..i-■ —.amr • nftni! ftf t.hi n BMolflcstlon to the extent 


SPECIFICATIONS 

National Aeronautics and Space Administration (NASA) 


ND-1002013 


Description and Requirements 
Publication for Procurement of 
Resolvers, Electrical, AC, General 
Specification for. National Aeronautics 
and Space Administration 


DRAWINGS 

NASA 

1000160 


1010351 


Sixteen Speed Resolver Transmitter, 
Specification Control Drawing 

One Speed, Frame Size Eleven, Resolver 
Receiver, Specification Control Drawing. 


(Copies of specifications and drawings required by contractors In 
_ ^ uifh nroeurement functions should be obtained 
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GENERAL REQUIREMENTS: SHALL MEET MIL-R-5757 WITH THE FOLLOWING 
QUALIFICATIONS. 

A. FORM A ACTION: 2 FORM C CONTACTS. POLARIZED WITH MAGNETIC 
BIAS. 

B. CONSTRUCTION: STUD MOUNTED,GOLD PLATED KOVAR WIRE LEADS PER 
NO PS1015402 AND GOLD PLATED SILVER CONTACTS. 

C. SEAL: HERMETICALLY SEALED. 

0. LEAD PULL: 3.0 ♦ 0.3 POUNDS. 

E. MARKING: RELAYS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME OR SYMBOL. PART NUMBER, DATE CODE, DC COIL 
RESISTANCE, AND A SCHEMATIC DIAGRAM. THE TERMINALS SHALL BE 
COLOR CODED SO THAT A BLUE BEAD INDICATES TERMINAL ONE. 

ELECTRICAL REQUIREMENTS: 

A. COIL CURRENT: PULL-IN. 0R0P-0UT, AND MAX CONTINUOUS CURRENTS 
IN ACCORDANCE WITH TABLE. 

B. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

C. COIL VOLTAGE (SUGGESTED SOURCE): IM ACCORDANCE WITH TABLE. 

D. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE WITH TABLE. 

E. COIL POWER, MAX DISSIPATION: 1.5 WATTS AT 25*C DERATED TO 
0.5 WATTS AT 125*C. 

F. CONTACT CURRENT RATING: 2 AMPERES AT 28 VDC OR 120 VAC 
RESISTIVE LOAD. 

G. CONTACT RESISTANCE: 0.05 OHMS MAX AT 1 AMP AND 6 VOLTS. 

H. TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

J. TIME, TRANSFER: 1 MILLISECOND MAX. 

K. TIME. CONTACT BOUNCE: 1 MILLISECOND MAX. 

L. TIME, CONTACT CHATTER: 10 MICROSECONDS MAX DURING VIBRATION. 

M. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND OTHER CIRCUITS. THE COIL. AND THE FRAME. 500 VDC FOR 5 
SECONDS BETWEEN OPEN CONTACTS. 

N. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITH¬ 

OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

P. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS. ENERGIZED OR NOT 

(c) COIL AND CASE AT 25*C (500 MEGOHMS AT 125*C) 

(d) CONTACTS AND FRAME 


RELIABILITY REQUIREMENT: 

A. LIFE, MINIMUM: RELAYS SHALL BE CAPABLE OF 100,000 ON-OFF CYCLES 
OPERATION WITHOUT MISSING. THIS APPLIES OVER THE ENTIRE 
TEMPERATURE RANGE AND AT THE RATED RESISTIVE LOAD. 

B. RUN-IN: EVERY RELAY SHALL BE SUCCESSFULLY RUN FOR 5000 ON-OFF 
CYCLES WITHOUT OPENS. SHORTS, OR CONTACT RESISTANCE IN EXCESS OF 
100 MILLIOHMS. 

C. DOCUMENTATION, TIME (OR CYCLES) TO FAILURE: A CERTIFIED TABULATION 

OF THE RUN-IN TEST LOTS SHALL BE FURNISHED WITH EACH SHIPMENT 
ENUMERATING THE TOTAL NUMBER OF RELAYS TESTED, THE NUMBER THAT 
FAILED. AND THE TIME (OR CYCLES) TO FAILURE. f*i 


4. ENVIRONMENTAL REQUIREMENTS: * w 

A. HUMIDITY (MOISTURE RESISTANCE): UP TO 100X RH. qjj^c 

B. OPERATING TEMP RANGE: -b5*C TO ♦125*C. 

C. THERMAL SHOCK: -65*C TO +125*0. 

D. VIBRATION: .195 INCH DA OR t 30 G (WHICHEVER IS LESS) FROM 10 TO 
5000 CPS. 

E. SHOCK: 70 G FOR b MILLISECONDS (100 MW SENSITIVITY) 

100 G FOR b MILLISECONDS (200 MW SENSITIVITY) 

5. QUALITY ASSURANCE PROVISIONS: THE PROVISIONS OF MIL-R-5757 AND 

SECTION I OF ND 1015404 SHALL APPLY IN ADDITION TO THOSE -LISTED. 

A. EARLY FAILURE: EACH RELAY SHALL BE RUN FOR 5000 CYCLES AT A 

FREQUENCY OF 5 CPS OR LESS WITH A RESISTIVE CONTACT LOAD OF FROM 
0.5 TO 0.8 AMPERES AT 30 VDC. THERE SHALL BE NO MISSES, OPENS, 

SHORTS OR CONTACT RESISTANCE IN EXCESS OF 100 MILLIOHMS. PULL-IN, 

AND DROP-OUT CURRENT REQUIREMENTS SHALL BE MET AFTERWARDS. 
CERTIFICATION OF THESE MEASUREMENTS SHALL BE FURNISHED WITH EACH LOT 
TOGETHER WITH AN ACCURATE RECORD OF THE TOTAL NUMBER SUBJECTED TO 
THIS TEST, THE NUMBER FAILED AND THE TIME (OR CYCLES) TO FAILURE. 


A. WAIVE AS REQUIRED All INFORMATION PRESENTED 
ON THIS DRAWING EXCEPT LEAD MATERIAL SPEC 
& PHYSICAL DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION BY (TD) TECHNICaI 
DIRECT IV E PROCURE THIS PART AS CHANGE 
LETTER A BY ODE RING TO VENDOR CATALOG NO. 

S SPECIFICATION .REFERENCE ND 1 002034. 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF 
REFERENCE ISMADE TO THIS DRAWING BY 
OTHER THAN REVISION LETTER A. 
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ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLfCG TMt SAID DRAWINGS, SPECIFICATIONS OR OTHER OATA IS 
WOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER ON ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INS ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY BE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: SHALL MEET HIL-R-5757 WITH THE FOLLOWING 
QUALIFICATIONS. 

A. FORM & ACTION: 2 FORM C CONTACTS. POLARIZED WITH MAGNETIC 
BIAS. 

B. CONSTRUCTION: STUD MOUNTED,GOLD PLATED KOVAR WIRE LEADS PER 
NO PS1015402 AND GOLD PLATED SILVER CONTACTS. 

C. SEAL: HERMETICALLY SEALED. 

0. LEAD PULL: 3.0 t 0.3 POUNDS. 

E. MARKING: RELAYS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME OR SYMBOL. PART NUMBER, DATE CODE, DC COIL 
RESISTANCE, AND A SCHEMATIC DIAGRAM. THE TERMINALS SHALL BE 
•COLOR CODED SO .THAT A BLUE BEAD INDICATES TERMINAL ONE. 

2. ELECTRICAL REQUIREMENTS: 

A. COIL CURRENT: PULL-IN, DROP-OUT, AND MAX CONTINUOUS CURRENTS 
IN ACCORDANCE WITH TABLE. 

B. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

C. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE. 

O. COIL POWER. PULL-IN, (SENSITIVITY): IN ACCORDANCE WITH TABLE. 

E. COIL POWER, MAX DISSIPATION: 1.5 WATTS AT 25*C DERATED TO 
0.5 WATTS AT 125*C. 

F. CONTACT CURRENT RATING: 2 AMPERES AT 28 VDC OR 120 VAC 
RESISTIVE LOAD. 

,0. CONTACT RESISTANCE: 0.05 OHMS MAX AT 1 AMP AND 6 VOLTS. 

H. TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

J. TIME, TRANSFER: 1 MILLISECOND MAX. 

K. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

L. TIME, CONTACT CHATTER: 10 MICROSECONDS MAX DURING VIBRATION. 

M. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND OTHER CIRCUITS, THE COIL. AND THE FRAME. 500 VDC FOR 5 
SECONDS BETWEEN OPEN CONTACTS. 

N. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITH¬ 

OUT DAMAGE. ARCING. OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
ANO ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

P. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC BETWEEN- 
(•) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25*C (500 MEGOHMS AT 125*0 

(d) CONTACTS AND FRAME 
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RELIABILITY REQUIREMENT: 

A. LIFE, MINIMUM: RELAYS SHALL BE CAPABLE OF 100,000 ON-OFF CYCLES 
OPERATION WITHOUT MISSING. THIS APPLIES OVER THE ENTIRE 
TEMPERATURE RANGE AND AT THE RATED RESISTIVE LOAD. 

B. RUN-IN: EVERY RELAY SHALL BE SUCCESSFULLY RUN FOR 5000 ON-OFF 
CYCLES WITHOUT OPENS. SHORTS. OR CONTACT RESISTANCE IN EXCESS OF 
100 MILLIOHMS. 

C. DOCUMENTATION, TIME (OR CYCLES) TO FAILURE: A CERTIFIED TABULATION 
OF THE RUN-IN TEST LOTS SHALL BE FURNISHED WITH EACH SHIPMENT 
ENUMERATING THE TOTAL NUMBER OF RELAYS TESTED, THE NUMBER THAT 
FAILED, AND THE TIME (OR CYCLES) TO FAILURE. 

ENVIRONMENTAL REQUIREMENTS: 

A. HUMIDITY (MOISTURE RESISTANCE): UP TO 100X RH. CLASS B RELEASE TDR No. OOlZO 

B. OPERATING TEMP RANGE: -G5*C TO ♦125*C. 

C. THERMAL SHOCK: t-65*C TO +125*C. 

D. VIBRATION: :.1T5 INCH DA OR t 30 G (WHICHEVER IS LESS) FROM 10 TO 
5000 CPS. 

E. SHOCK: 70 G FOR 6 MILLISECONDS (100 MW SENSITIVITY) 

100 G FOR b MILLISECONDS (200 MW SENSITIVITY) 

QUALITY ASSURANCE PROVISIONS: THE PROVISIONS OF NIL-R-5757 AND 

SECTION I OF NO 1015404 SHALL APPLY IN ADDITION TO.THOSE4.1 STEO. 

A. EARLY FAILURE: EACH RELAY SHALL BE RUN FOR 5000 CYCLES AT A 

FREQUENCY OF 5 CPS OR LESS WITH A RESISTIVE CONTACT LOAD OF FROM 
0.5 TO 0.8 AMPERES AT 30 VDC. THERE SHALL BE NO MISSES. OPENS, 

SHORTS OR CONTACT RESISTANCE IN EXCESS OF 100 MILLIOHMS. PULL-IN, 

AND DROP-OUT CURRENT REQUIREMENTS SHALL BE MET AFTERWARDS. 

CERTIFICATION OF THESE MEASUREMENTS SHALL BE FURNISHED WITH EACH LOT 
TOGETHER WITH AN ACCURATE RECORD OF THE TOTAL NUMBER SUBJECTED TO 
THIS TEST, THE NUMBER FAILED AND THE TIME (OR CYCLES) TO FAILURE. 
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NOTES: 

1. GENERAL.REQUIREMENTS: SHALL MEET MlL-R-5757 WITH THE FOLLOWING 
QUALIFICATIONS. 

A. FORM A ACTION: 2 FORM C CONTACTS. POLARIZED WITH MAGNETIC 
BIAS. 

B. CONSTRUCTION: STUD MOUNTED,GOLD PLATED KOVAR WIRE LEADS PER 
NO PS1015402 AND GOLD PLATED SILVER CONTACTS. 

C. SEAL: HERMETICALLY SEALED. 

0. LEAD PULL: 3.0 t 0.3 POUNDS. 

E. MARKING: RELAYS SHALL BE PERMANENTLY AND LEGIBLY MARKEO WITH 
MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, DATE CODE, DC COIL 
RESISTANCE. AND A SCHEMATIC DIAGRAM. THE TERMINALS SHALL BE 
COLOR CODEO SO THAT A BLUE BEAD INDICATES TERMINAL ONE. 

2. ELECTRICAL REQUIREMENTS: 

A. COIL CURRENT: PULL-IN. DROP-OUT, AND MAX CONTINUOUS CURRENTS 
IN ACCORDANCE WITH TABLE. 

B. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

C. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE. 

O. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE WITH TABLE. 

E. COIL POWER, MAX DISSIPATION: 1.5 WATTS AT 25*C DERATED TO 
0.5 WATTS AT 125*C. 

F. CONTACT CURRENT RATING: '2 AMPERES AT 28 VDC OR 120 VAC 
RESISTIVE LOAD. 

G. CONTACT RESISTANCE: 0.05 OHMS MAX AT 1 AMP AND 6 VOLTS. 

H. TIME. OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

J. TINE. TRANSFER: 1 MILLISECOND MAX. 

K. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

L. TINE, CONTACT CHATTER: 10 MICROSECONDS MAX DURING VIBRATION. 

N. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND OTHER CIRCUITS. THE COIL, AND THE FRAME. 500 VDC FOR 5 
SECONDS BETWEEN OPEN CONTACTS. 

N. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE. ARC INO• OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

P. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25*C (500 MEGOHMS AT 125*0 

(d) CONTACTS AND FRAME 
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RELIABILITY REQUIREMENT: 

A. LIFE, MINIMUM: RELAYS SHALL BE CAPABLE OF 100,000 ON-OFF CYCLES 
OPERATION WITHOUT MISSING. THIS APPLIES OVER THE ENTIRE 
TEMPERATURE RANGE AND AT THE RATED RESISTIVE LOAD. 

B. RUN-IN: EVERY RELAY SHALL BE SUCCESSFULLY RUN FOR 5000 ON-OFF 
CYCLES WITHOUT OPENS. SHORTS, OR CONTACT RESISTANCE IN EXCESS OF 
100 MILLIOHMS. 

C. DOCUMENTATION, TIME (OR CYCLES) TO FAILURE: A CERTIFIED’ TABULATION 

OF THE RUN-IN TEST LOTS SHALL BE FURNISHED WITH EACH SHIPMENT 
ENUMERATING THE TOTAL NUMBER OF RELAYS TESTED, THE NUMBER THAT 
FAILED, AND THE TIME (OR CYCLES) TO FAILURE. Pj 

ENVIRONMENTAL REQUIREMENTS: * 


FOR INFORMATION ONLY 


HUMIDITY (MOISTURE RESISTANCE): UP TO 100X RH. 
OPERATING TEMP RANGE: -65*C TO *125*0. 


CLASS B RELEASE TDR No.. 


DATE 


C. THERMAL SHOCK: ‘ -65*C TO *125*C. 

0. VIBRATION: .195 INCH DA OR t 30 G (WHICHEVER IS LESS) FROM 10 TO 
5000 CPS. 

E. SHOCK: 70 G FOR 6 MILLISECONDS (100 MW SENSITIVITY) 

100 G FOR b MILLISECONDS (200 MW SENSITIVITY) 

QUALITY ASSURANCE PROVISIONS: THE PROVISIONS OF MIL-R-5757 AND 

SECTION I OF ND 1015404 SHALL APPLY IN ADDITION TO THOSE LISTED. 

A. EARLY FAILURE: EACH RELAY SHALL BE RUN FOR 5000 CYCLES AT A 

FREQUENCY OF 5 CPS OR LESS WITH A RESISTIVE CONTACT LOAD OF FROM 
0.5 TO 0.8 AMPERES AT 30 VDC. THERE SHALL BE NO MISSES, OPENS, 
SHORTS OR CONTACT RESISTANCE IN EXCESS OF 100 MILLIOHMS. PULL-IN, 
AND DROP-OUT CURRENT REQUIREMENTS SHALL BE MET AFTERWARDS. 
CERTIFICATION OF THESE MEASUREMENTS SHALL BE FURNISHED WITH EACH LOT 
TOGETHER WITH AN ACCURATE RECORD OF THE TOTAL NUMBER SUBJECTED TO 
THIS TEST, THE NUMBER FAILED AND THE TIME (OR CYCLES) TO FAILURE. 
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PATENTED INVENTION THAT 


NOTES: 


GENERAL. REQUIREMENTS: SHALL MEET MIL-R-5757 WITH THE FOLLOWING 
QUALIFICATIONS. 

A. FORM A ACTION: 2 FORM C CONTACTS, POLARIZEO WITH MAGNETIC 
BIAS. 


CONSTRUCTION: STUD MOUNTED,GOLO PLATED KOVAR WIRE LEADS PER 
<ND PS1015402 AND GOLD PLATED SILVER CONTACTS. 


SEAL: HERMETICALLY SEALED. 


D. LEAD PULL: 3.0 t 0.3 POUNDS. 


E. MARKING: RELAYS SHALL BE PERMANENTLY AND LEGIBLY MARKEO WITH 
MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, DATE CODE, DC COIL 
RESISTANCE, AND A SCHEMATIC OIAGRAM. THE TERMINALS SHALL BE 
COLOR COOED SO THAT A BLUE BEAD INDICATES TERMINAL ONE. 


ELECTRICAL REQUIREMENTS: 


A. COIL CURRENT: PULL-IN. DROP-OUT, AND MAX CONTINUOUS CURRENTS 
IN ACCORDANCE WITH TABLE. 


B. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

C. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE. 


C. COIL VOLTAGE (SUGGESTED SOURCE): I 

D. COIL POWER, PULL-IN, (SENSITIVITY): 


IN ACCORDANCE WITH TABLE. 


E. COIL POWER, MAX DISSIPATION: 1.5 WATTS AT 25*C DERATED TO 
0.5 WATTS AT 125*C. 


F. CONTACT CURRENT RATING: 
RESISTIVE LOAD. 


'2 AMPERES AT 28 VDC OR 120 VAC 


G. CONTACT RESISTANCE: 0.05 OHMS MAX AT 1 AMP AND 6 VOLTS. 


H. TINE, OPERATE ANO RELEASE: 20 MILLISECONDS MAX. 
J. TIME. TRANSFER: 1 MILLISECOND MAX. 


K. TINE. CONTACT BOUNCE: 1 MILLISECOND MAX. 

L. TINE, CONTACT CHATTER: 10 MICROSECONDS MAX DURING VIBRATION. 


DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND OTHER CIRCUITS, THE COIL. AND THE FRAME. 500 VDC FOR 5 
SECONDS BETWEEN OPEN CONTACTS. 


OIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 


INSULATION RESISTANCE: 10C0 MEGOHMS MIN AT 500 VDC BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 
(e) COIL AND CASE AT 25*C (500 MEGOHMS AT 125*0 
(d) CONTACTS AND FRAME 
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RELIABILITY REQUIREMENT: 


A. LIFE, MINIMUM: RELAYS SHALL BE CAPABLE OF 100,000 ON-OFF CYCLES 
OPERATION WITHOUT MISSING. THIS APPLIES OVER THE ENTIRE 
TEMPERATURE RANGE AND AT THE RATED RESISTIVE LOAD. 


RUN-IN: EVERY RELAY SHALL BE SUCCESSFULLY RUN FOR 5000 ON-OFF 
CYCLES WITHOUT OPENS, SHORTS, OR CONTACT RESISTANCE IN EXCESS OF 
100 MILLIOHMS. 


C. DOCUMENTATION, TIME (OR CYCLES) TO FAILURE: A CERTIFIED TABULATION 
OF THE RUN-IN TEST LOTS SHALL BE FURNISHED WITH EACH SHIPMENT 
ENUMERATING THE TOTAL NUMBER OF RELAYS TESTED, THE NUMBER THAT 
FAILED, AND THE TIME (OR CYCLES) TO FAILURE. r”i 


4. ENVIRONMENTAL REQUIREMENTS: 


FOR INFORMATION ONLY 


A. HUMIDITY (MOISTURE RESISTANCE): UP TO 100X RH. 


CLASS B RELEASE TOR 


B. OPERATING TEMP RANGE: -b5*C TO ♦125*C. 


DATE 

//-Zt-L' 


C. THERMAL SHOCK: -G5*C TO ♦US^C. 


D. VIBRATION: .195 INCH DA OR ♦ 30 G (WHICHEVER IS LESS) FROM 10 TO 
5000 CPS. 


E. SHOCK: 70 G FOR b MILLISECONDS (100 MW SENSITIVITY) 
100 G FOR fc MILLISECONDS (200 MW SENSITIVITY) 


5. QUALITY ASSURANCE PROVISIONS: THE PROVISIONS OF MIL-R-5757 AND 
■ND M35404, .CLASS 2 SHALL APPLY IN AODITION TO THOSE LISTED. 


EARLY FAILURE: EACH RCLAY SHALL BE RUN FOR 5000 CYCLES AT A 
FREQUENCY OF 5 CPS OR LESS WITH A RESISTIVE CONTACT LOAD OF FROM 
0.5 TO 0.8 AMPERES AT 30 VDC. THERE SHALL BE NO MISSES, OPENS, 
SHORTS OR CONTACT RESISTANCE IN EXCESS OF 100 MILLIOHMS. PULL-IN, 
AND DROP-OUT CURRENT REQUIREMENTS SHALL BE MET AFTERWARDS. 
CERTIFICATION OF THESE MEASUREMENTS SHALL BE FURNISHED WITH EACH LOT 
TOGETHER WITH AN ACCURATE RECORD OF THE TOTAL NUMBER SUBJECTED TO 
THIS TEST, THE NUMBER FAILED AND THE TIME (OR CYCLES) TO FAILURE. 


© REPLACES REV B WITH CHANGES 


S 15 

SHEET 1 .SHEET 2 

.REVISION STATUS .OF ^SHEETS 



PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES ™ £ 

TOLERANCES ON mo 

FRACTIONS DECIMALS ANGLES drawn 9 - 0. 

* ± 


M I T 

INSTRUMENTATION LAB 
CAMBRioac. Mam. 


MANNED SPACECRAFT CENTER 


HOUSTON, TEXAS 


IDO NOT SCALE THIS DRAWING 


SEE NOTES 


RELAY .ELECTROMAGNETIC, 
SENSITIVE 

SPECIFICATION CONTROL DRAWING 


1 HEAT TREATMENT 

NONE 


NASA APPROVAL 


CODE IDENT NO. SIZE 


NASA DRAWING NO. 


| FINAL FINISH 


APPLICATION 


SEE NOTES I mit approval! 




I 


1010353 


wt SEE SHEET 2 


INCHES 


PHOTOGRAPHIC SCALE ONLY 








1010353 




































AM UNO PON ANY PUN POM OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED 60VENNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITY NOR ANT OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANY WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO M REGARDED RY IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 
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1. GENERAL.REQUIREMENTS: SHALL MEET MIL-R-5757 WITH THE FOLLOWING 
QUALIFICATIONS. 

A. FORM A ACTION: 2 FORM C CONTACTS, POLARIZED WITH MAGNETIC 
BIAS. 

B. CONSTRUCTION: COLD PLATED KOVAR WIRE LEADS PER 

iND PS1015402 AND GOLD PLATED SILVER CONTACTS. 

C. SEAL: HERMETICALLY SEALED. 

D. LEAD PULL: 3.0 1 0.3 POUNDS. 

E. MARKING: RELAYS SHALL BE PERMANENTLY AND LEGIBLY MARKEO WITH 
MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, DATE CODE, DC COIL 
RESISTANCE, AND A SCHEMATIC DIAGRAM. THE TERMINALS SHALL BE 
COLOR CODED SO THAT A BLUE BEAD INDICATES TERMINALS ONE AND NINE 

2. ELECTRICAL REQUIREMENTS: 

A. COIL CURRENT: PULL-IN, 0R0P-0UT, AND MAX CONTINUOUS CURRENTS 
IN ACCORDANCE WITH TABLE. 

B. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

C. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE. 

O. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE WITH TABLE. 

E. COIL POWER. MAX DISSIPATION: 1.5 WATTS AT 25*C DERATED TO 
0.5 WATTS AT 125*C. 

F. CONTACT CURRENT RATING: 2 AMPERES AT 28 VDC OR 120 VAC 
RESISTIVE LOAO. 

G. CONTACT RESISTANCE: 0.05 OHMS MAX AT 1 AMP AND b VOLTS. 

H. TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

J. TIME, TRANSFER: 1 MILLISECOND MAX. 

I. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

L. TIME, CONTACT CHATTER: 10 MICROSECONDS MAX DURING VIBRATION. 

M. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND OTHER CIRCUITS, THE COIL. AND THE FRAME. 500 VDC FOR 5 
SECONDS BETWEEN OPEN CONTACTS. 

N. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITH¬ 

OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

P. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 
(e) COIL AND CASE AT 25*C (500 MEGOHMS AT 125*C) 

(d) CONTACTS AND FRAME 
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DESCRIPTION 
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RELIABILITY REQUIREMENT: 1 - 

A. LIFE, MINIMUM: RELAYS SHALL BE CAPABLE OF 100.000 ON-OFF CYCLES 
OPERATION WITHOUT MISSING. THIS APPLIES OVER THE ENTIRE 
TEMPERATURE RANGE AND AT THE RATED RESISTIVE LOAD. 

B. RUN-IN: EVERY RELAY SHALL BE SUCCESSFULLY RUN FOR 5000 ON-OFF 
CYCLES WITHOUT OPENS, SHORTS, OR CONTACT RESISTANCE IN EXCESS OF 
100 MILLIOHMS. 

C. DOCUMENTATION, TIME (OR CYCLES) TO FAILURE: A CERTIFIED TABULATION 
OF THE RUN-IN TEST LOTS SHALL BE FURNISHED WITH EACH SHIPMENT 
ENUMERATING THE TOTAL NUMBER OF RELAYS TESTED, THE NUMBER THAT 

FA I LEO, AND THE TIME (OR CYCLES) TO FAILURE. FOR 

ENVIRONMENTAL REQUIREMENTS: * 

A. HUMIDITY (MOISTURE RESISTANCE): UP TO 100* RH. CLASS E 

B. OPERATING TEMP RANGE: -b5*C TO ♦125*C. 

C. THERMAL SHOCK: -b5»C TO ♦125*C. 

D. VIBRATION: .195 INCH DA OR 1 30 G (WHICHEVER IS LESS) FROM 10 TO 
5000 CPS. 

E. SHOCK: 70 G FOR b MILLISECONDS (100 M SENSITIVITY) 

100 G FOR b MILLISECONDS (200 MW SENSITIVITY) 

QUALITY ASSURANCE PROVISIONS: THE PROVISIONS OF MIL-R-5757 AND 
<NG W35404, iCLASS-2 SHALL APPLY IN ADDITION TO THOSE LISTED. 

A. EARLY FAILURE: EACH RELAY SHALL BE RUN FOR 5000 CYCLES AT A 

FREQUENCY OF 5 CPS OR LESS WITH A RESISTIVE CONTACT LOAD OF FROM 
0.5 TO 0.8 AMPERES AT 30 VDC. THERE SHALL BE NO MISSES, OPENS, 

SHORTS OR CONTACT RESISTANCE IN EXCESS OF 100 MILLIOHMS. PULL-IN. 

AND DROP-OUT CURRENT REQUIREMENTS SHALL BE MET AFTERWARDS. 

CERTIFICATION OF THESE MEASUREMENTS SHALL BE FURNISHED WITH EACH LOT 
TOGETHER WITH AN ACCURATE RECORD OF THE TOTAL NUMBER SUBJECTED TO 
THIS TEST, THE NUMBER FAILED AND THE TIME (OR CYCLES) TO FAILURE. 
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NOTES: - ^ 

1. GENERAL. REQUIREMENTS: SHALL MEET MlL-R-5757 WITH THE FOLLOWING 3. 

QUALIFICATIONS. 

A. FORM A ACTION: 2 FORM C CONTACTS, POLARIZEO WITH MAGNETIC 
BIAS. 

B. CONSTRUCTION: COLD PLATED KOVAR HIRE LEADS PER 

(NO PST019402 AMD GOLD PLATED SILVER CONTACTS. 

C. SEAL: HERMETICALLY SEALED. 

0. LEAD PULL: 3.0 t 0.3 POUNDS. 

E. MARKING: RELAYS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, DATE CODE, DC COIL 
RESISTANCE, AND A SCHEMATIC DIAGRAM. THE TERMINALS SHALL BE 
COLOR COOED SO THAT A BLUE BEAD INDICATES TERMINALS ONE AND NINE 


2. ELECTRICAL REQUIREMENTS: 

A. COIL CURRENT: PULL-IN, DROP-OUT, AND MAX CONTINUOUS CURRENTS 
IN ACCORDANCE WITH TABLE. 

B. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

C. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE. 

D. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE WITH TABLE. 

E. COIL POWER, MAX DISSIPATION: 1.5 WATTS AT 25*C DERATED TO 
0.5 WATTS AT 125*C. 

F. CONTACT CURRENT RATING: 2 AMPERES AT 28 VOC OR 120 VAC 
RESISTIVE LOAD. 

6. CONTACT RESISTANCE: 0.05 OHMS MAX AT 1 AMP AND 6 VOLTS. 

H. TIME. OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

J. TIME. TRANSFER: 1 MILLISECOND MAX. 

K. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

L. TIME, CONTACT CHATTER: 10 MICROSECONDS MAX DURING VIBRATION. 

M. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE, ARCIN6, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND OTHER CIRCUITS. THE COIL, AND THE FRAME. 500 VDC FOR 5 
SECONDS BETWEEN OPEN CONTACTS. 

N. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITH¬ 

OUT DAMAGE. ARCING. OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

P. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS. ENERGIZED OR NOT 

(c) COIL ANO CASE AT 25*C (500 MEGOHMS AT 125*0 

(d) CONTACTS AND FRAME 
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RELIABILITY REQUIREMENT: 

A. LIFE, MINIMUM: RELAYS SHALL BE CAPABLE OF 100,000 ON-OFF CYCLES 
OPERATION WITHOUT MISSING. THIS APPLIES OVER THE ENTIRE 
TEMPERATURE RANGE AND AT THE RATED RESISTIVE LOAD. 
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B. RUN-IN: EVERY RELAY SHALL BE SUCCESSFULLY RUN FOR 5000 ON-OFF 
CYCLES WITHOUT OPENS, SHORTS, OR CONTACT RESISTANCE IN EXCESS OF 
100 MILLIOHMS. 


C. DOCUMENTATION, TIME (OR CYCLES) TO FAILURE: A CERTIFIED TABULATION 
OF THE RUN-IN TEST LOTS SHALL BE FURNISHED WITH EACH SHIPMENT 
ENUMERATING THE TOTAL NUMBER OF RELAYS TESTED, THE NUMBER THAT 

FAILED, AND THE TIME (OR CYCLES) TO FAILURE. PPn IMCfNDM ATIAM 

fun ini umvin i ivii 

ENVIRONMENTAL REQUIREMENTS: w 


ONLY 


A. HUMIDITY (MOISTURE RESISTANCE): UP TO 100X RH. 

B. OPERATING TEMP RANGE: -65*C TO *125*0. 

C. THERMAL SHOCK: ' -t>5*C TO *125*C. 


CLASS B RELEASE TDR No. OOIZQ _ DATE 


D. VIBRATION: .195 INCH DA OR i 30 G (WHICHEVER IS LESS) FROM 10 TO 
5000 CPS. 

E. SHOCK: 70 G FOR b MILLISECONOS (100 MW SENSITIVITY) 

100 G FOR t MILLISECONDS (200 MW SENSITIVITY) 

QUALITY ASSURANCE PROVISIONS: THE PROVISIONS OF MIL-R-5757 AND 
m WT5404, tCLASS-2 SHALL APPLY IN ADDITION TO THOSE LISTED. 


A. EARLY FAILURE: EACH RELAY SHALL BE RUN FOR 5000 CYCLES AT A 

FREQUENCY OF 5 CPS OR LESS WITH A RESISTIVE CONTACT LOAD OF FROM 
0.5 TO 0.8 AMPERES AT 30 VDC. THERE SHALL BE NO MISSES, OPENS, 
SHORTS OR CONTACT RESISTANCE IN EXCESS OF 100 MILLIOHMS. PULL-IN, 
AND DROP-OUT CURRENT REQUIREMENTS SHALL BE MET AFTERWARDS. 
CERTIFICATION OF THESE MEASUREMENTS SHALL BE FURNISHED WITH EACH LOT 
TOGETHER WITH AN ACCURATE RECORD OF THE TOTAL NUMBER SUBJECTED TO 
THIS TEST, THE NUMBER FAILED AND THE TIME (OR CYCLES) TO FAILURE. 
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■CRT TMIRCRT INCURS NO RCSPONSIRIUTT NOR ANT ORLI6ATION WHATSOEVER. 
ANO THC TACT THAT THC ROVCRNMCNT MAT HAVC PORNULATEO. FUENISHlDOR 
IN ANT WAT SUPPLIEO THC SAIO DRAWIRSS. SPECIF ICATIONC OR OTHCR DATA IS 
MOT TO DC RC6AROCD RT IMPLICATION OR OTHCRWISC AS IN ANT 
LICCNSING THC HOLOCR OR ANT OTHCR PERSOH OR CORPORATION. OR CONVEV- 
INS ANT RISH1S OR PCRMISSION TO MANUTACTURC. USC. OR RKLL AMT 
PATCNTCO INVCNTION THAT MAT IN ANT WAT DC RCLATCO THCRCTO. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002046 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 
ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 
SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. 
THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX¬ 
CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 
5757 WITH THE FOLLOWING QUALIFICATIONS. 
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INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD MATERIAL: SHALL BE THE LENGTH SPECIFIED AND SHALL 
BE GOLD PLATED KOVAR WIRE LEADS PER ND PS1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 4g- 
ACCOMPANY EACH SHIPMENT. 

DIMENSIONS: SHALL BE AS SHOWN. 


MARKING: UNITS SHALL BE PERMANENTLY ANO LEGIBLY MARKED 
WITH THE FOLLOWING: 

MANUFACTURER'S NAME OR SYMBOL 
NASA DRAWING NO., DASH NO. AND REV. LETTER. 

DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 

DC COIL RESISTANCE 

PULL-IN CURRENT OR VOLTAGE AT25*C 
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SEAL (100% INSPECTION): UNIT SHALL BE HERMETICALLY SEALED. 
(SEAL TEST III) 

ELECTRICAL REQUIREMENTS: 

CO ILENERGIZATON:PULL-1N, DROP-OUT, AND MAX CONTINUOUS VOLTAGES 
ORCURRENTS IN ACCORDANCE WITH TABLE. 

COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

CONTACT RESISTANCE: SHALL BE 1.0 OHM MAXIMUM WHEN MEASURED 
WITH 100 MILLIAMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) __ 


ELECTRICAL SCHEMATIC 
DE-ENER6IZED 
DUAL COIL 


_G_ 

SHEET 

REVISI 


_G_ G 

11 SHEET 21SHEET 3 
ON STATUS OF SHEETS 


REPLACES REV(F) WITH CHANGE 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 


M I T 

INSTRUMENTATION LAI 


RUMENTATION LAB 
Cammiom. Mam NA33 


MANNED SPACECRAFT CENTER 


TOLERANCES ON 437 

FRACTIONS DECIMALS ANGLES drawn DATE 

* ^ .P05 ^ rucrvrn //J /C 


HOUSTON. TEXAS 


I DO NOT SCALE THIS DRAWING 


t* July*l 3 


RELAY, ELECTRO MAGNETIC, 
SENSITIVE 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING, 


SEE.NOTES 

HEAT TREATMENT 

NONE 


NASA APPROVAL 


SPECIFICATION CONTROL DRAWING 

CODE IDENT NO. I SIZE I NASA DRAWING NO. 


(FINAL FINISH 


APPLICATION 


MIT APPROVAL 


jjtk 




1010353 


ISCALE NONE |WT 


I SHEET 1 OF 3 


INCHES 


\ I I I I >■ L i l i J * 
0 | 2 - V 

PHOTOGRAPHIC SCALE ONCT 
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AND THE FACT THAT THE SOVERNMENT HAT HAVE FORHULATEO. FURNISHED OR 
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NOT TO RE RC6ARDCD' RV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
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ELECTRICAL REQUIREMENTS (CONTINUED) 

TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 
TIME, TRANSFER: 1 MILLISECOND MAX. 

TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 
SECONDS WITHOUT DAMAGE, ARCING, OR BREAKDOWN BE¬ 
TWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, 
THE COIL, AND THE CASE . 500 VDC FOR 5 SECONDS 

BETWEEN OPEN CONTACTS. 
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INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 
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DESIGN REQUIREMENTS: 

ADDITIONS TO QUALIFICATION SPECIFICATION ND 1002046 
LIFE: SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION NO 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

ADDITIONAL ENVIRONMENTAL LEVELS: 

HUMIDITY (MOISTURE RESISTANCE): UP TO 100?! R.H. 
OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 
THERMAL SHOCK: -65°C TO ♦125°C 
(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 
(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH 
TABLE. 

COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 
WITH TABLE. 

COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25*C 
DERATED TO 0.5 WATTS AT 125°C. 

CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 
CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING, OR TREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 


LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL 

CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY DAINT FINISH. 
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2 . 
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SPECIAL CONDITIONING: 

MISS TEST: 

MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS 
TEST AS FOLLOWS: 

LOAD SHALL BE 25 MICROAMPS MAX (RESISTIVE) 
AT 50 MILLIVOLTS, MAX OPEN CIRCUIT 
VOLTAGE. 

TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER 
SECOND. 

EACH RELAY SHALL SWITCH THE SERIES LOAD CIRCUIT 
5000 CYCLES. 
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EACH RELAY SHALL BE MONITORED FOR OPENS, 
SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASON FOR REJECTION OF RELAY. 

CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 
BE MEASURED BY THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
TO THE USER. THE MANUFACTURER SHALL ALSO FURNISH 
THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
LAYS SUBJECT TO 5000 CYCLE TEST, THE NUMBER OF 
RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 
EACH SHIPMENT. 


CONTACT RATINGS: (PER POLE) 
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REVISIONS TP** GO/i-O 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002046 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 
ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 
SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. 
THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX¬ 
CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 

5757 WITH THE FOLLOWING QUALIFICATIONS. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL: SHALL BE THE LENGTH SPECIFIED AND SHALL 

BE GOLD PLATED K0VAR WIRE LEADS PER ND PS1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

2. DIMENSIONS: SHALL BE AS SHOWN. 


MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 
WITH THE FOLLOWING: 

a. MANUFACTURER’S NAME OR SYMBOL 

b. NASA DRAWING NO., DASH NO. AND REV. LETTER. 

c. DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUM8ER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 

d. DC COIL RESISTANCE 

e. PULL-IN CURRENT OR VOLTAGE AT25°C 

f. SCHEMATIC DIAGRAM 
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4. SEAL (100% INSPECTION): UNIT SHALL BE HERMETICALLY SEALED. 
(SEAL TEST III) 

B. ELECTRICAL REQUIREMENTS: 

1. COIL ENERGIZATION: PULL-IN, DROP-OUT, AND MAX CONTINUOUS VOLTAGES 

ORCURRENTS IN ACCORDANCE WITH TABLE. 

2. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

3. CONTACT RESISTANCE: SHALL BE 0.1 OHM MAXIMUM WHEN MEASURED 

WITH 100 MILL I AMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) ._ 


iBLUE BEAD, 
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ELECTRICAL SCHEMATIC 
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ELECTRICAL REQUIREMENTS (CONTINUED) 

4 - TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

5. TIME, TRANSFER: 1 MILLISECOND MAX. 

t>. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

7. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 

SECONDS WITHOUT DAMAGE, ARCING, OR BREAKDOWN BE¬ 
TWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, 
THE COIL, AND THE CASE . 500 VDC FOR 5 SECONDS 

BETWEEN OPEN CONTACTS. 


8. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 
DESIGN REQUIREMENTS: 

A. ADDITIONS TO QUALIFICATION SPECIFICATION ND 1002046 
LIFE: SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION ND 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

8. ADDITIONAL ENVIRONMENTAL LEVELS: 

1. HUMIDITY (MOISTURE RESISTANCE): UP TO 100* R.H. 

2. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

3. THERMAL SHOCK: -65°C TO *12500 

(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

C. CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 

(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

D. CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

E. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH 

TABLE. 

F. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 

WITH TABLE. 

C. COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25°C 
DERATED TO 0.5 WATTS AT 125°C. 

H. CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 
CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

J. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 

AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. r 

K. LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL [ 

L. CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY PAINT FINISH. | 
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4. SPECIAL CONDITIONING: \~ 

A. MISS TEST: L 

1- MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS 

TEST AS FOLLOWS: 

»• LOAD SHALL BE 25 MICROAMPS MAX (RESISTIVE) 

AT 50 MILLIVOLTS, MAX OPEN CIRCUIT 
VOLTAGE. 

b. TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER 

SECOND. 

c. EACH RELAY SHALL SWITCH THE SERIES LOAD CIRCUIT FOR 
5000 CYCLES. 

EACH RELAY SHALL BE MONITORED FOR OPENS, 

SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

e- ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASON FOR REJECTION OF RELAY. 

B. CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 

BE MEASURED 8Y THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
TO THE USER. THE MANUFACTURER SHALL ALSO FURNISH 
THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
LAYS SUBJECT TO 5000 CYCLE TEST, THE NUMBER OF 
RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

C. ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 

EACH SHIPMENT. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED INJWp 10154-04, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002046 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 
ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 
SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. 

THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX¬ 
CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 
5757 WITH THE FOLLOWING QUALIFICATIONS. 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL: -1 THROUGH -8 SHALL BE THE LENGTH SPECIFIED AND SHALL 

BE GOLD PLATED K0VAR WIRE LEADS PER ND PS1015402. A “T 

CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL —• 

ACCOMPANY EACH SHIPMENT, -9 SHALL BE S0LDERABLE. 

2. DIMENSIONS: SHALL BE AS SHOWN. 


MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 
WITH THE FOLLOWING: 

MANUFACTURER'S NAME OR SYMBOL 
NASA DRAWING NO., DASH NO. AND REV. LETTER. 

DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 
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PULL-IN CURRENT OR VOLTAGE AT25°C 
SCHEMATIC DIAGRAM 
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UNIT SHALL BE HERMETICALLY SEALED. 


4. SEAL (1003 INSPECTION): 

(SEAL TEST III) 

B. ELECTRICAL REQUIREMENTS: 

1. CO IL ENERGIZATION: PULL-IN, DROP-OUT, AND MAX CONTINUOUS VOLTAGES 

ORCURRENTS IN ACCORDANCE WITH TABLE. 

2. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

3. CONTACT RESISTANCE: SHALL BE 0.1 OHM MAXIMUM WHEN MEASURED 

WITH 100 MILL I AMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) 
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RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
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ELECTRICAL REQUIREMENTS (CONTINUED) 

4- TIME, OPERATE AMD RELEASE: 20 MILLISECONDS MAX. 

5. TIME, TRANSFER: 1 MILLISECOND MAX. 

6. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

7. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 

SECONDS WITHOUT DAMAGE, ARCING, OR BREAKDOWN BE¬ 
TWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, 
THE COIL, AND THE CASE . 500 VDC FOR 5 SECONDS 

BETWEEN OPEN CONTACTS. 


8. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 
DESIGN REQUIREMENTS: 

A- ADDITIONS TO QUALIFICATION SPECIFICATION ND 1002046 
LIFE: SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION ND 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

B- ADDITIONAL ENVIRONMENTAL LEVELS: 

1. HUMIDITY (MOISTURE RESISTANCE): UP TO 100# R.H. 

2. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

3. THERMAL SHOCK: -65°C TO +125°C 

(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

C. CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 
(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

0. CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

E- COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH 
TABLE. 

F. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 

WITH TABLE. 

G. COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25°C 

DERATED TO 0.5 WATTS AT 125°C. 

H. CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 

CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

J. 01 ELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

K. LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL 

L. CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY PAINT FINISH. 
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4. SPECIAL CONDITIONING: /ftfh 

A- MISS TEST: 

1. MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS U 
TEST AS FOLLOWS: 

a- LOAD SHALL BE 25 MICROAMPS MAX (RESISTIVE) 

AT 50 MILLIVOLTS, MAX OPEN CIRCUIT 
VOLTAGE. 

b. TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER 

SECOND. 

c. EACH RELAY SHALL SWITCH THE SERIES LOAD CIRCUIT FOR 
5000 CYCLES. 

4- EACH RELAY SHALL BE MONITORED FOR OPENS, 

SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

e. ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASON FOR REJECTION OF RELAY. 

B. CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 

BE MEASURED BY THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
TO THE USER. THE MANUFACTURER SHALL ALSO FURNISH 
THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
LAYS SUBJECT TO 5000 CYCLE TEST, THE NUMBER OF 
RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

C. ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 

EACH SHIPMENT. 
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CONTACT RATINGS: (PER POLE) (see PARA. 311 for dry circuit application) 

I VOLTA G E 

LOAD _ 28VDC 115 VRMS (60 OR 400 CPS) 

RESISTIVE 2 AMPS 1 AMP 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS ON OTHER >ATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 


2 . 


B. SUPPLIER SHALL CONFOPM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN 09 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002046 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 
ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 
SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. 

THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX¬ 
CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 

5757 WITH THE FOLLOWING QUALIFICATIONS. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL: -1 THROUGH -8 SHALL BE THE LENGTH SPECIFIED AND SHALL 

BE GOLD PLATED K0VAR WIRE LEADS PER ND PS1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT, -9 SHALL BE S0LDERABLE. 

2. DIMENSIONS: SHALL BE AS SHOWN. 
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3. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 
WITH THE FOLLOWING: 

a. MANUFACTURER'S NAME OR SYMBOL 

b. NASA DRAWING NO., DASH NO. AND REV. LETTER. 

c. DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 

d. DC COIL RESISTANCE 

e. PULL-IN CURRENT OR VOLTAGE AT25°C 

f. SCHEMATIC DIAGRAM 


4. 


SEAL (100% INSPECTION): 
(SEAL TEST III) 
ELECTRICAL REQUIREMENTS: 


UNIT SHALL BE HERMETICALLY SEALED. 


1 . 


2 . 

3. 


COIL ENERGIZATION: PULL-IN, DROP-OUT, AND MAX CONTINUOUS VOLTAGES 
ORCURRENTS IN ACCORDANCE WITH TABLE. 

COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

CONTACT RESISTANCE: SHALL BE 0.1 OHM MAXIMUM WHEN MEASURED 
WITH 100 MILL I AMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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ELECTRICAL REQUIREMENTS (CONTINUED) 

4. TIME, OPERATE AMD RELEASE: 20 MILLISECONDS MAX. 

5. TIME, TRANSFER: 1 MILLISECOND MAX. 

6. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

7. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 

SECONDS WITHOUT DAMAGE, ARCING, OR BREAKDOWN BE¬ 
TWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, 
THE COIL, AND THE CASE . 500 VDC FOR 5 SECONDS 

BETWEEN OPEN CONTACTS. 


8. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 
3. DESIGN REQUIREMENTS: 

A. ADDITIONS TO QUALIFICATION SPECIFICATION ND 1002046 

LIFE- SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION ND 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

B. ADDITIONAL ENVIRONMENTAL LEVELS: 

1. HUMIDITY (MOISTURE RESISTANCE): UP TO 1007. R.H. 

2. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

3. THERMAL SHOCK: -65°C TO +125°C 

(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

I C. CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 
(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

D. CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

E. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE Wl.TH 

TABLE. 

F. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 

WITH TABLE. 

G. COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25°C 

DERATED TO 0.5 WATTS AT 125°C. 

H. CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 

CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

J DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING. OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

K. LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL 

L. CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY PAINT FINISH. 
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4. SPECIAL CONDITIONING: ©M 

A i MI M anufacturer shall subject each relay to the miss q 

TEST AS FOLLOWS: 

a. LOAD SHALL BE 25 MICROAMPS MAX (RESISTIVE) 

AT 50 MILLIVOLTS, MAX OPEN CIRCUIT 
VOLTAGE. 

b. TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER 

SECOND. 

c. EACH RELAY SHALL SWITCH THE SERIES LOAD CIRCUIT FOR 
5000 CYCLES. 

d. EACH RELAY SHALL BE MONITORED FOR OPENS, 

SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

e. ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASON FOR REJECTION OF RELAY. 

B. CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 

BE MEASURED BY THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
TO THE USER. THE MANUFACTURER SHALL ALSO FURNISH 
THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
LAYS SUBJECT TO 5000 CYCLE TEST, THE NUMBER OF 
RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

C. ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 

EACH SHIPMENT. 
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CONTACT RATINGS: (PER POLE) (see para. 3ii for dry circuit application) 

1 VOLTAGE 

LOAD _ 28VDC 115 Vrms (60 OR 400 CPS) 

RESISTIVE 2 AMPS 1 AMP 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 


B. 


C. 


D. 


SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN#? 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 100204-6 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 
ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 
SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. 
THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX¬ 
CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 
5757 WITH THE FOLLOWING QUALIFICATIONS. 


BLUE BEADS- 


INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS: 


1 , 


LEAD MATERIAL: SHALL BE PER APPLICABLE FILURE AND SHALL 
- BE GOLD PLATED KOVAR WIRE LEADS PER ND PS1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT, 

DIMENSIONS: SHALL BE AS SHOWN. 


.48^ 


8 


MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 
WITH THE FOLLOWING: 

a. MANUFACTURER'S NAME OR SYMBOL 

b. NASA DRAWING NO., DASH NO. AND REV. LETTER. 

c. DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 

d. DC COIL RESISTANCE 

e. PULL-IN CURRENT OR VOLTAGE AT25°C 

f. SCHEMATIC DIAGRAM 


4. 


SEAL (100* INSPECTION): 
(SEAL TEST III) 
ELECTRICAL REQUIREMENTS: 


UNIT SHALL BE HERMETICALLY SEALED. 


1. 


2 . 

3. 


COIL ENERGIZATION: PULL-IN, DROP-OUT, AND MAX CONTINUOUS VOLTAGES 
ORCURRENTS IN ACCORDANCE WITH TABLE. 

COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

CONTACT RESISTANCE: SHALL BE 0.1 OHM MAXIMUM WHEN MEASURED 
WITH 100 MILLIAMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICK — WHEN 60VEKNMCNT DRAWINKS. SPCCIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT FURFOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATEO COVERNNENT FROCURENENT OPERATION THE UNITEO STATES 60VCRN- 
WENT THERERY INCURS NO RESFONSIRIUTY NOR ANT ORLI6ATION WHATSOEVER: 
ANO THE FACT THAT THE COVERNNENT NAT HAVE FORMULATED FURNISHED OR 
IN ANY WAY SUFFLIEO THE SAID DRAWINRS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE RECAROCO RY IMPLICATION OR OTHERWISE AS IN ANY NANNER 
LICENSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATEO THERETO- 


ELECTRICAL REQUIREMENTS (CONTINUED) 

4. TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

5. TIME, TRANSFER: 1 MILLISECOND MAX. 

6. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

7. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 

SECONDS WITHOUT DAMAGE, ARCING, OR BREAKDOWN BE¬ 
TWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, 
THE COIL, AND THE CASE . 500 VDC FOR 5 SECONDS 

BETWEEN OPEN CONTACTS. 


8. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 
DESIGN REQUIREMENTS: 

A. ADDITIONS TO QUALIFICATION SPECIFICATION ND 1002046 

LIFE: SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION ND 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

B. ADDITIONAL ENVIRONMENTAL LEVELS: 

1. HUMIDITY (MOISTURE RESISTANCE): UP TO 100% R.H. 

2. OPERATING TEMPERATURE RANGE: -65°C TO 

3. THERMAL SHOCK: -65°C TO *125°C 

(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

C. CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 

(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

D. CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

E. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH 

TABLE. 

F. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 

WITH TABLE. 

G. COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25 »C 

DERATED TO 0.5 WATTS AT 125°C. 

H. CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 

CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

J. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

K. LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL 

L. CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY PAINT FINISH. 
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4. SPECIAL CONDITIONING: (W t 

A. MISS TEST: "T 

1. MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS j 
TEST AS FOLLOWS: D 

a. LOAD SHALL BE 25 MICROAMPS MAX (RESISTIVE) 

AT 50 MILLIVOLTS, MAX OPEN CIRCUIT 
VOLTAGE. 

b. TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER 

SECOND. 

c. EACH RELAY SHALL SWITCH THE SERIES LOAD CIRCUIT FOR 
5000 CYCLES. 

d. EACH RELAY SHALL BE MONITORED FOR OPENS, 

SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

e. ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASON FOR REJECTION OF RELAY. 

B. CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 

BE MEASURED BY THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
TO THE USER. THE MANUFACTURER SHALL ALSO FURNISH 
THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
LAYS SUBJECT TO 5000 CYCLE TEST, THE NUMBER OF 
RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

C. ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 

EACH SHIPMENT. 
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CONTACT RATINGS: (PER POLE) (see para. 3.h for dry circuit application) 
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MOTICC - «NU GOVtBNNCNT BBAWIMCB. GPtCIFICATIOBB. OB OTHGB BAT* 
AM UMO TOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINtTELT 
RELATED COVERNMENT PROCURENENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
ANO THE PACT THAT THE GOVERNMENT NAY HAVE PORMULATEO. FURNISHED OR 
IN ANY WAV SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. ON CONVEY- 
INS ANY RIGHTS OR PERMISSION TO NANUFACTUM. USE. OR SELL AMT 
PATENTED INVENTION THAT MAY IN ANV WAV BE NELATEO THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED INJHM015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002046 UNLESS MODIFIED OR 

AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 

ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 

SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. I 

THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX- “ 

CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 

DRAWING. 

D. THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 

5757 WITH THE FOLLOWING QUALIFICATIONS. 

BLUE BEADS' 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL: SHALL BE PER APPLICABLE FI LURE AND SHALL 

BE GOLD PLATED K0VAR WIRE LEADS PER ND PS1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT, 

2. DIMENSIONS: SHALL BE AS SHOWN. 



3. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 
WITH THE FOLLOWING: 

a. MANUFACTURER’S NAME OR SYMBOL 

b. NASA DRAWING NO., DASH NO. AND REV. LETTER. 

c. DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 

d. DC COIL RESISTANCE 

e. PULL-IN CURRENT OR VOLTAGE AT25'C 

f. SCHEMATIC DIAGRAM 


4. SEAL (100% INSPECTION): UNIT SHALL BE HERMETICALLY SEALED. 
(SEAL TEST III) 

B. ELECTRICAL REQUIREMENTS: 

1. CO IL ENERGIZATION: PULL-IN, DROP-OUT, AND MAX CONTINUOUS VOLTAGES 

ORCURRENTS IN ACCORDANCE WITH TABLE. 

2. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

3. ' CONTACT RESISTANCE: SHALL BE 0.1 OHM MAXIMUM WHEN MEASURED 

WITH 100 MILL!AMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) ,_ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


T 




NEXT ASSY 

USED 0 


APPLICATION 


3 


2 













3 


2 


NOTICE — WHEN GOVERNMENT DRAWING*. SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN III CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
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REVISIONS OOf'lO 


ELECTRICAL REQUIREMENTS (CONTINUED) 

4. TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

5. TIME, TRANSFER: 1 MILLISECOND MAX. 

6. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

7. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 

SECONDS WITHOUT DAMAGE, ARCING, OR BREAKDOWN BE¬ 
TWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, 
THE COIL, AND THE CASE . 500 VDC FOR 5 SECONDS 

BETWEEN OPEN CONTACTS. 


8. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 
DESIGN REQUIREMENTS: 

A. ADDITIONS TO QUALIFICATION SPECIFICATION ND 1002046 

LIFE: SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION ND 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

B. ADDITIONAL ENVIRONMENTAL LEVELS: 

1. HUMIDITY (MOISTURE RESISTANCE): UP TO 100% R.H. 

2. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

3. THERMAL SHOCK: -65°C TO ♦125°C 

(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

C. CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 

(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

D. CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

E. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH 

TABLE. 

F. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 

WITH TABLE. 

G. COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25°C 

DERATED TO 0.5 WATTS AT 125°C. 

H. CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 

CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

J. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

K. LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL 

L. CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY PA I NT FINISH. 


SPECIAL CONDITIONING: (yy H revised per td 

a. MISS TEST: revised per tdr 

1- MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS K REVISED PER 
TEST AS FOLLOWS: L REVISED PER TDf 

a- LOAD SHALL BE 25 MICRO AMPS MAX (RESISTIVE) M REVISED PER TDf 
AT 50 MILLIVOLTS, MAX OPEN CIRCUIT 
VOLTAGE. 

b. TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER 
SECOND. 

e. EACH RELAY SHALL SWITCH THE SERIES LOAD CIRCUIT FOR 
5000 CYCLES. 

d. EACH RELAY SHALL BE MONITORED FOR OPENS, 

SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

e. ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASON FOR REJECTION <Y RELAY. 

B. CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 

BE MEASURED BY THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
TO THE USER. THE MANUFACTURER SHALL ALSO FURNISH 
THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
LAYS SUBJECT TO 5000 CYCLE TEST, THE NUMBER OF 
RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

C. ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 

EACH SHIPMENT. 

APPLICATION NOTES: 

A. OPERATING CHARACTERISTICS ARE AFFECTED IF RELAYS ARE MOUNTED WITHIN 1/4" OF EACH OTHER 
OR IN THE PRESENCE OF MAGNETIC FIELDS OR PERMEABLE IRON. 

CONTACT RATINGS: (PER POLE) (see para. 3.H for dry circuit application) 
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_ VOLTAGE __ 

LOAD 28VDC 115 Vrms (60 OR 400 CPS) 

RESISTIVE 2 AMPS _ 1 AMP _ 

RESISTIVE 3 AMPS - 


PER PAR. 3.A 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DAT* 
ARE USED FOR ANT FURFOSE OTHER THAN IN CONNECTION WITH A DEFINITE!.T 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITEO STATES GOVERN¬ 
MENT TMEREGV INCUS* NO RESPONSIRILITV NOR AMT ORLIGATIOM WHATSOEVER: 
AMO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHED OR 
IH AMV WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
'LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR COMPET¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 


2 . 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN JB9 10154-04, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002046 UNLESS MODIFIED OR 

AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 

ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 

SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. rj 

THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX- “T 

CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 

DRAWING. 

D. THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 

5757 WITH THE FOLLOWING QUALIFICATIONS. 

BLUE BEADS— 


INSPECTION AND ACCEPTANCE: ! 

A. MECHANICAL REQUIREMENTS: , 

1. LEAD MATERIAL: SHALL BE PER APPLICABLE FIGURE AND SHALL 

BE GOLD PLATED K0VAR WIRE LEADS PER ND PS1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. LEAD MATERIAL FOR-009 THRU 



-012 SHALL BE AN IRON NICKEL ALLOY WITH HOT TIN PLATING 


- FOR EASE OF SOLDERING __ .. _ _ 

2, _ DIMENSIONS: SHALL BE AS SHOWN , _ 

3. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 

WITH THE FOLLOWING: 
a. MANUFACTURER'S NAME OR SYMBOL 


b. NASA DRAWING NO., DASH NO. AND REV. LETTER. 

c. DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 

d. DC COIL RESISTANCE 

e. PULL-IN CURRENT OR VOLTAGE AT25”C 

f. SCHEMATIC DIAGRAM 


4. SEAL (100% INSPECTION): UNIT SHALL BE HERMETICALLY SEALED. 
(SEAL TEST III) 

B. ELECTRICAL REQUIREMENTS: 

1. COIL ENERGIZATION: PULL-IN, DROP-OUT, AND MAX CONTINUOUS VOLTAGES 
OR CURRENTS IN ACCORDANCE WITH TABLE. 

2. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

3/ CONTACT RESISTANCE: SHALL BE 0.1 OHM MAXIMUM WHEN MEASURED 


WITH 100 MILL I AMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) __ 


PROCURE ONLY FROM APPROV£D SOURCES LISTED ON 



ND 1002034 FOR THIS DRAWING. 
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NOTICE - WHEN 60VCNNMCNT DIU WIN**. SPECIFICATIONS ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFINITELT 
RELATED GOVERNMENT FNOCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESPONSIRILITT NOR ANT OOLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHED OM 
IN ANT WAT SUPPLIED THE SAID ORAWINSS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO RE REGARDED NT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL A MV 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


ELECTRICAL REQUIREMENTS (CONTINUED) 

4 . TIME, OPERATE AMD RELEASE: 20 MILLISECONDS MAX. 

5. TIME, TRANSFER: 1 MILLISECOND MAX. 

6. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

7. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 

SECONDS WITHOUT DAMAGE, ARCING, OR BREAKDOWN BE¬ 
TWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, 
THE COIL, AND THE CASE . 500 VDC FOR 5 SECONDS 

BETWEEN OPEN CONTACTS. 


INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
3ETV/EEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 


DESIGN REQUIREMENTS: 

A. ADDITIONS TO QUALIFICATION SPECIFICATION NO 1002046 

LIFE: SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION ND 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

B. ADDITIONAL ENVIRONMENTAL LEVELS: 

1. HUMIDITY (MOISTURE RESISTANCE): UP TO 100% R.H. 

2. OPERATING TEMPERATURE RANGE: -65°C TO *125*0 

3. THERMAL SHOCK: -65®C TO *125°C 

(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

C. CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 

(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

D. CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

E. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH 

TABLE. 

F. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 

WITH TABLE. 

G. COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25°C 

DERATED TO 0.5 WATTS AT 125*C. 

H. CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 

CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

J. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

K. LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL 

L. CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY PAINT FINISH. 
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REPLACES REV F WITH CHANGES AND 
UPGRAOED TO CLASS A RELEASE 

PER TDRR OZ7SST 


cPrft 

SPECIAL CONDITIONING: 0 

A. MISS TEST: 

1. MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS 
TEST AS FOLLOWS: 

a- LOAD SHALL BE 25 MICROAMPS MAX (RESISTIVE)^ V 
AT 50 MILLIVOLTS, MAX OPEN CIRCUIT 

H 

REVISED PER TDRR 05834 


vK 

J 

REVISED PER TDRR 13958 

mm, 

vK 

K 

REVISED PEfc TDRR I4?I9 


ul( 

L 

REVISED PER TDRR 17608 


ut~~~ 

-M 

REVISED PER TDRR 18246 


•4 

N 

REVISED PER TDRR 25349 


fry 


v ukinub« 

b. TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER 

SECOND. 

c. EACH RELAY SHALL SWITCH THE SERIES LOAO CIRCUIT FOR 
5000 CYCLES. 

d. EACH RELAY SHALL BE MONITORED FOR OPENS, 

SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

e. ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASON FOR REJECTION OF RELAY. 

B. CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 

BE MEASURED BY THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
TO THE USER. THE MANUFACTURER SHALL ALSO FURNISH 
THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
LAYS SUBJECT tO 5000 CYCLE TEST, THE NUMBER OF 
RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

C. ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 

EACH SHIPMENT. 


5. 


APPLICATION NOTES: 


A. 


OPERATING CHARACTERISTICS ARE AFFECTED IF RELAYS ARE MOUNTED WITHIN 1/4" OF EACH OTHER 
OR IN THE PRESENCE OF MAGNETIC FIELDS OR PERMEABLE IRON. t 

* V 


CONTACT RATINGS: (PER POLE) (see para.3.h for dry circuit application) 


LOAD 


VOLTAGE 

LIFE 

28VDC 

US Vrms (60 OR 400 CPS) 

PER PAR. 3.A 

RESISTIVE 

2 AMPS 

1 AMP 

RESISTIVE 

3 AMPS 

— 

30,000 CYCLES MIN 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
AM USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
MLATEO GOVERNMENT PROCUREMENT OPERATION THE UMITEO STATES GOVERN¬ 
MENT THE MET INCURS NO RESPONSIBILITY NON ANY OOLI6AYION WHATSOEVER: 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA It 
NOT TO DC REGARDED BY INPLICATION OR OTHERWISE AS IN ANY MANNER 

•'LICENSING l 'U HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO NANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT NAY IN ANT WAT BE RELATES THERETO. 

----" P . . . .— 


REQUIREMENTS: 

1. GENERAL: 

4. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 


2 . 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN#91015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002046 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 
ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 
SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. 

THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX¬ 
CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 

5757 WITH THE FOLLOWING QUALIFICATIONS. 

BLUE BEADS- 


INSPECTI0N AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1- LEAD MATERIAL: SHALL BE PER APPLICABLE FIGURE AND SHALL 

BE GOLD PLATED K0VAR WIRE LEADS PER ND PS1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. LEAD MATERIAL FOR-009 THRU 
”012 SHALL BE AN IRON NICKEL ALLOY WITH HOT TIN PLATING 



' _ FOR EASE OF SOLDERING ... . ... _ 

2- DIMENSIONS: SHALL BE AS SHOWN - 

3. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 
WITH THE FOLLOWING: 

a. MANUFACTURER'S NAME OR SYMBOL 

b. NASA DRAWING NO., DASH NO. AND REV. LETTER. 

c. DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 

d. DC COIL RESISTANCE 

e. PULL-IN CURRENT OR VOLTAGE AT25’C 

f. SCHEMATIC DIAGRAM 


4. SEAL (100% INSPECTION): UNIT SHALL BE HERMETICALLY SEALED. 
(SEAL TEST III) 

B. ELECTRICAL REQUIREMENTS: 

• 1- COIL ENERGIZATION: PULL-IN, DROP-OUT, AND MAX CONTINUOUS VOLTAGES 
ORCURRENTS IN ACCORDANCE WITH TABLE. 

2. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

3. CONTACT RESISTANCE: SHALL BE 0.1 OHM MAXIMUM WHEN MEASURED 

WITH 100 MILLIAMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) __ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WMCN SOVCRNMCNT DR A WINS*. SPECIFICATION* OR OTMtR DATA 
AM USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFINITELT 
RELATED ttOVERNNENT PROCUREMENT OPERATION. THE UNITEO STATES 60VERN- 
NENT THERERT INCURS NO RESPONSIDIUTT NON ANT ONLI6ATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. ON 
IN ANT WAT SUPPLIED TME SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RCGARDCO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
IN6 ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


REVISIONS 00 tZ-O 


ELECTRICAL REQUIREMENTS (CONTINUED) 

4. TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

5. TIME, TRANSFER: 1 MILLISECOND MAX. 

b. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

7. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 

SECONDS WITHOUT DAMAGE, ARCING, OR BREAKDOWN BE¬ 
TWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, 
THE COIL, AND THE CASE . 500 VDC FOR 5 SECONDS 

BETWEEN OPEN CONTACTS. 


8. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 
DESIGN REQUIREMENTS: 

A. ADDITIONS TO QUALIFICATION SPECIFICATION NO 1002046 

LIFE: SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION ND 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

B. ADDITIONAL ENVIRONMENTAL LEVELS: 

1. HUMIDITY (MOISTURE RESISTANCE): UP TO 100X R.H. 

2. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

3. THERMAL SHOCK: -65°C TO *125°C 

(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

C. CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 

(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

D. CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

E. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH 

TABLE. 

F. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 

WITH TABLE. 

G. COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25 °C 

DERATED TO 0.5 WATTS AT 125°C. 

H. CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 

CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

J. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

K. LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL 

L. CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY PAINT FINISH. 


SPECIAL CONDITIONING: /K H REVISED PER TD 

A MlQS TTST• ^ 

"* w i wi • j REVISED PER TDR! 

1. MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS K REVI S ED P£ft 
TEST AS FOLLOWS: L revised per tdf 

>• LOAD SHALL BE 25 MICRO AMPS MAX (RES I STIVER M REVISED PER TDF 
AT 50 MILLIVOLTS, MAX OPEN CIRCUIT VT I N REVISED PER 
VOLTAGE. P REVISED PER 

b. TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER 

SECOND. 

c. EACH RELAY SHALL SWITCH THE SERIES LOAD CIRCUIT FOR 
5000 CYCLES. 

d. EACH RELAY SHALL BE MONITORED FOR OPENS, 

SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

e. ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASON FOR REJECTION OF RELAY. 

B. CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 

BE MEASURED BY THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
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THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
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RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

C. ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 

EACH SHIPMENT. 

APPLICATION NOTES: 

A. OPERATING CHARACTERISTICS ARE AFFECTED IF RELAYS ARE MOUNTED WITHIN 1/4" OF EACH OTHER 
OR IN THE PRESENCE OF MAGNETIC FIELDS OR PERMEABLE IRON. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 


B. 


C. 


D. 


SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN *01015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002046 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS OF THIS DRAWING. ALL 
ELECTRICAL REQUIREMENT LEVELS AS LISTED ON THIS DRAWING 
SHALL TAKE PRECEDENCE OVER THOSE LISTED IN ND 1002046. 
THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL EX¬ 
CEPT AS STATED IN DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

THIS UNIT SHALL MEET ALL APPLICABLE PARAGRAPHS OF MIL-R- 
5757 WITH THE FOLLOWING QUALIFICATIONS. 


2 . 


2. 

3. 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1- LEAD MATERIAL: SHALL BE PER APPLICABLE FIGURE AND SHALL 

BE GOLD PLATED K0VAR WIRE LEADS PER ND PS1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. LEAD MATERIAL FOR -009 THRU 
-013 SHALL BE AN IRON NICKEL ALLOY.WITH HOT TIN PLATING 
- for ease of SOLDERING 

DIMENSIONS: SHALL BE AS SHOWN _ 

MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 
WITH THE FOLLOWING: 

a. MANUFACTURER'S NAME OR SYMBOL 

b. NASA DRAWING NO., DASH NO. AND REV. LETTER. 

c. DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER. 

THE FIRST TWO DIGITS SHALL REPRESENT THE YEAR 
AND THE SECOND TWO DIGITS SHALL REPRESENT THE 
WEEK OF THE YEAR. i.e. 6305 SHALL REPRESENT THE 
FIFTH WEEK OF 1963) 
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OR CURRENTS IN ACCORDANCE WITH TABLE. 

2. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

3/ CONTACT RESISTANCE: SHALL BE 0.1 OHM MAXIMUM WHEN MEASURED 
WITH 100 MILL I AMPS FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD.) 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
















NEXT ASSY 

USED ON 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

* - *.005 * — 

DO NOT SCALE ThTs'^I^WING 


MATERIAL 

SEE.NOTES 

HEAT TREATMENT 


FINAL FINISH 


QTY 

REQD 


REPLACES REV(F) WITH CHANGE 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


FIND 

NO. 


M I T 

INSTRUMENTATION LAB 

Cambridge. Mam NA«% • 

6- — _CONTRAC T 4S7 

—W Jmi TT 

DATE 


DRAWN 11 
CHECKED 
APPROVAL, 
APPROVAL 










NASA APPROVAI 


3 


J 1 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 



RELAY, ELECTRO MAGNETIC, 
SENSITIVE 


SPECIFICATION CONTROL PRAYING 


NASA DRAWING NO. 

1010353 


















4 


3 


2 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITE!.T 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NON ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. 0« 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SKLL AMV 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATSO THERETO. 


eseoioi 


ELECTRICAL REQUIREMENTS (CONTINUED) 4 

4. TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

WHEN PEflSURED WITH COIL TEST VOLTAGE AS IN TABLE 1. 

5. TIME, TRANSFER: 1 MILLISECOND MAX. WEN MEASURED WITH COIL TEST VOLTAGE AS 
IN TABLE 1. 

6. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. WHEN MEASURED WITH COIL TEST VOLTAGE AS 
IN TABLE 1. 

7. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 SECONDS WITHOUT DAMAGE, ARCING, OR 

BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, THE COIL, AND THE CASE. 
500 VDC FOR 5 SECONDS BETWEEN OPEN CONTACTS. 


8. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 
BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS, ENERGIZED OR NOT 

(c) COIL AND CASE AT 25°C (500 MEGOHMS AT 
125°C) 

(d) CONTACTS AND CASE 

DESIGN REQUIREMENTS: 

A. ADDITIONS TO QUALIFICATION SPECIFICATION ND 1002046 

LIFE: SHALL BE 100,000 CYCLES MINIMUM WHEN TESTED 
PER QUALIFICATION SPECIFICATION ND 1002046. FOR 
THE LIFE TESTS, THE CLASSIFICATION OF THIS RELAY 
MAY BE GENERAL PURPOSE OR LOW-LEVEL WITH THE 
STIPULATION AS STATED UNDER CONTACT RATINGS. 

B. ADDITIONAL ENVIRONMENTAL LEVELS: 

1. HUMIDITY (MOISTURE RESISTANCE): UP TO 100)! R.H. 

2. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

3. THERMAL SHOCK: -65°C TO ♦125°C 

(SALT SPRAY TESTS AS REFERENCED IN MIL-R-5757 ARE 
NOT APPLICABLE.) 

C. CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS 

(2 PDT), POLARIZED WITH MAGNETIC BIAS. 

D. CONTACT MATERIAL: SHALL BE GOLD PLATED SILVER. 

E. COIL TEST VOLTAGE: IN ACCORDANCE WITH TABl£. 


SPECIAL CONDITIONING: (fy~H - REViSEb per td 

a. MISS TEST: ^ - 

1- MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS ~k ~ REVlSED^PER 
TEST AS FOLLOWS: L REVISED PER TDl 

a- LOAD SHALL BE 25 MICROAMPS MAX (RESISTIVE)^ M REVISED PER TDl 

AT 50 MILLIVOLTS, MAX OPEN CIRCUIT V* l~N REVISED PER 
VOLTAGE. P REVISED PER 

b. TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER^ r revised per tdrr 

SECOND. S REVISED PER 

c. EACH RELAY SHALL SWITCH THE SERIES LOAD CIRCUIT FOR -^- 

5000 CYCLES. 

4- EACH RELAY SHALL BE MONITORED FOR OPENS, 

SHORTS OR CONTACT RESISTANCE EXCEEDING 
1000 OHMS. 

e. ANY ONE OF THE ITEMS LISTED SHALL CONSTITUTE 
A MISS AND SHALL BE REASOK FOR REJECTION Of RELAY. 

B. CONTACT RESISTANCE AND MAXIMUM OPERATE CURRENT SHALL 

BE MEASURED BY THE MANUFACTURER AFTER THE 5000 
CYCLE TEST AND JUST PRIOR TO SHIPMENT. CERTIFI¬ 
CATION OF THESE MEASUREMENTS SHALL BE FURNISHED 
TO THE USER. THE MANUFACTURER SHALL ALSO FURNISH 
THE USER A TABULATION SHOWING THE NUMBER OF RE¬ 
LAYS SUBJECT TO 5000 CYCLE TEST, THE NUMBER OF 
RELAYS FAILING DURING THE 5000 CYCLE TEST AND THE 
TIME (OR CYCLES) TO FAILURE. 

C. ONE COPY OF THIS INFORMATION SHALL BE FURNISHED WITH 

EACH SHIPMENT. 

APPLICATION NOTES: 

A. OPERATING CHARACTERISTICS ARE AFFECTED IF RELAYS ARE MOUNTED WITHIN 1/4" OF EACH OTHER 
OR IN THE PRESENCE OF MAGNETIC FIELDS OR PERMEABLE IRON. 

CONTACT RATINGS: (PER POLE) (SEE PARA.3.H FOR DRY CIRCUIT APPLICATION) 

I VOLTAGE I LIFE 

LOAD _ 28VDC U5~Vpms (60 OR 400 CPS) per PAR. 3.A 

- RESISTIVE 2 AMPS 1 AMP 
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RESISTIVE 


3 AMPS 


30,000 CYCLES MIN 


F. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE 

WITH TABLE. 

G. COIL POWER, MAX CONTINUOUS DISSIPATION: 1.5 WATTS AT 25°C 

DERATED TO 0.5 WATTS AT 125°C. 

H. CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT 

CONDITIONS, WITH THE STIPULATION THAT NO LOAD 
GREATER THAN 100 MILL I AMPS HAD BEEN SWITCHED PRIOR 
TO THE DRY-CIRCUIT LOAD. 

J. DIELECTRIC STRENGTH (70,000 FT.): 300 VDC FOR 5 SECONDS WITHOUT 

DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

K. LEAD STRENGTH: 3 POUNDS MINIMUM AXIAL PULL 

L. CASE MATERIAL: NICKEL ALLOY WITH AN EPOXY PAINT FINISH. 
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NOTICE - WHIM GOVERNMENT DRAWINGS. SRECIT(CATIONS OR n ,u„ 

ARE OSEO FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A 
RELATED GOVERNMENT PROCUREMENT OPERATION THEUNITED STATE? MWNM 
MENT THEREST INCURS NO RESPONSISI Lilt NOR A NT OGL 16 A T IOlT WtfA TSOt VCR' 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED r?S 
IN ANY WAT SUPPUEO THE SAIO DRAWINGS. SPEC I PI CATIONS OR OTHM OR A^ 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN AMY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION £1 CONVEY 
IMG ANY RIGHTS OR PERMISSION TO MANUFACTURE USE OR 5el? aJ; 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO “ Lt 


NOTES: 


1. GENERAL REQUIREMENTS: SHALL MEET MIL-R-5757 WITH THE FOLLOWING 
QUALIFICATIONS. 

A. FORM A ACTION: 2 FORM C CONTACTS, POLARIZED WITH MAGNETIC 
BIAS. 

B. CONSTRUCTION: STUD MOUNTED,GOLD PLATED KOVAR WIRE LEADS PER 
NO PS1015402 AND GOLD PLATED SILVER CONTACTS. 

C. SEAL: HERMETICALLY SEALED. 

D. LEAD PULL: 3.0 ♦ 0.3 POUNDS. 

E. MARKING: RELAYS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, DATE CODE. DC COIL 
RESISTANCE, ANO A SCHEMATIC DIAGRAM. THE TERMINALS SHALL BE 
COLOR CODED SO THAT A BLUE BEAD INDICATES TERMINAL ONE. 


2. ELECTRICAL REQUIREMENTS: 

A. COIL CURRENT: PULL-IN, DROP-OUT, AND MAX CONTINUOUS CURRENTS 
IN ACCORDANCE WITH TABLE. 

B. COIL RESISTANCE: IN ACCORDANCE WITH TABLE. 

C. COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE. 

D. COIL POWER, PULL-IN, (SENSITIVITY): IN ACCORDANCE WITH TABLE. 

E. COIL POWER, MAX DISSIPATION: 1.5 WATTS AT 25*C DERATED TO 
0.5 WATTS AT 125»C. 

F. CONTACT CURRENT RATING: 2 AMPERES AT 28 VDC OR 120 VAC 
RESISTIVE LOAD. 

G. CONTACT RESISTANCE: 0.05 OHMS MAX AT 1 AMP AND 6 VOLTS. 

H. TIME, OPERATE AND RELEASE: 20 MILLISECONDS MAX. 

J. TIME, TRANSFER: 1 MILLISECOND MAX. 

K. TIME, CONTACT BOUNCE: 1 MILLISECOND MAX. 

L. TIME, CONTACT CHATTER: 10 MICROSECONDS MAX DURING VIBRATION. 

M. DIELECTRIC STRENGTH (SEA LEVEL): 1000 VDC FOR 5 SECONDS WITH¬ 
OUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND OTHER CIRCUITS, THE COIL, AND THE FRAME. 500 VDC FOR 5 
SECONDS BETWEEN OPEN CONTACTS. 

N. DIELECTRIC STRENGTH (70.000 FT.): 300 VDC FOR 5 SECONDS WITH¬ 

OUT DAMAGE, ARCING. OR BREAKDOWN BETWEEN EACH SWITCHING CIRCUIT 
AND ALL OTHER CONNECTIONS INCLUDING THE FRAME. 

P. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC BETWEEN- 

(a) MUTUALLY INSULATED TERMINALS 

(b) OPEN SWITCHING CONTACTS. ENERGIZED OR NOT 

(c) COIL AND CASE AT 25*C (500 MEGOHMS AT 125*C) 

(d) CONTACTS AND FRAME 


3. RELIABILITY REQUIREMENT: 


A. LIFE, MINIMUM: RELAYS SHALL BE CAPABLE OF 100.000 ON-OFF CYCLES 
OPERATION WITHOUT MISSING. THIS APPLIES OVER THE ENTIRE 
TEMPERATURE RANGE AND AT THE RATED RESISTIVE LOAD. 

B. RUN-IN: EVERY RELAY SHALL BE SUCCESSFULLY RUN FOR 5000 ON-OFF 
CYCLES WITHOUT OPENS. SHORTS. OR CONTACT RESISTANCE IN EXCESS OF 
100 MILLIOHMS. 


uuiuncninii un, lint IUK LTU.t5) TO FAILURE: A CERTIFIED TABULATION 


OF THE RUN-IN TEST LOTS SHALL BE FURNISHED WITH EACH SHIPMENT 
ENUMERATING THE TOTAL NUMBER OF RELAYS TESTED, THE NUMBER THAT 
FAILED, AND THE TIME (OR CYCLES) TO FAILURE. 

ENVIRONMENTAL REQUIREMENTS: 

A. HUMIDITY (MOISTURE RESISTANCE): UP TO 100X RH. 

OPERATING TEMP RANGE: -65°C TO +125*C. 

THERMAL SHOCK: -65*C TO +125 # C. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. OOlZQ 


DATE 


VIBRATION: 
5000 CPS. 


.195 INCH DA OR ♦ 30 G (WHICHEVER IS LESS) FROM 10 TO 


E. SHOCK: 70 G FOR b MILLISECONDS (100 MW SENSITIVITY) 

100 G FOR 6 MILLISECONDS (200 MW SENSITIVITY) 

5. QUALITY ASSURANCE PROVISIONS: THE PROVISIONS OF MIL-R-5757 AND 
SECTION I OF ND 1015404 SHALL APPLY IN ADDITION TO THOSE LISTEO. 


A. EARLY FAILURE: EACH RELAY SHALL BE RUN FOR 5000 CYCLES AT A 
FREQUENCY OF 5 CPS OR LESS WITH A RESISTIVE CONTACT LOAD OF FROM 
0.5 TO 0.8 AMPERES AT 30 VDC. THERE SHALL BE NO HISSES, OPENS 
SHORTS OR CONTACT RESISTANCE IN EXCESS OF 100 MILLIOHMS PULL-IN 
AND DROP-OUT CURRENT REQUIREMENTS SHALL BE MET AFTERWARDS. 
CERTIFICATION OF THESE MEASUREMENTS SHALL BE FURNISHED WITH EACH LOT 
TOGETHER WITH AN ACCURATE RECORD OF THE TOTAL NUMBER SUBJECTED TO 
THIS TEST. THE NUMBER FAILED AND THE TIME (OR CYCLES) TO FAILURE. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THEREST INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 

IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


NOTES: 

1. THESE BEARINGS SHALL BE IN ACCORDANCE WITH FEDERAL SPECIFICATION FF-B-171, TYPE 
111, CLASS 3, GRADE 50 WITH THE FOLLOWING ADDITIONS AND EXCEPTIONS. IN 
CASE OF CONFLICT BETWEEN DOCUMENTS, THE FOLLOWING ORDER OF PRECEDENCE SHALL 
APPLY (1) THIS DRAWING, (2) REFERENCED MILITARY OR FEDERAL DOCUMENTS, (3) OTHER 
REFERENCED DOCUMENTS. 

A. CONSTRUCTION: AS ILLUSTRATED, A FLANGE SHALL BE PROVIDED ON THE OUTER 
RING. SHIELDS SHALL BE THE REMOVABLE TYPE. 

B. MATERIALS: BALL AND RINGS - 440C CRES 

BALL RETAINERS - 410 OR 430 CRES 
SHIELDS AND SNAP RINGS - 302 CRES 

C. HEAT TREATMENT: BALLS AND RINGS SHALL BE HARDENED FULLY AND EVENLY SO 
THAT A MINIMUM READING OF ROCKWELL C57 IS OBTAINED WHEN TESTED IN 
ACCORDANCE WITH FED-STD-151, METHOD 243. ALL PARTS SHALL BE DIMENSION- 
ALLY STABLE UP TO 300 # F. 



D 


E 


F 


G 

H 


FINISH: PASSIVATE PER MI.L-F-14072 (E-300).THE BALLS AND RUNNING SURFACES OF 
RINGS SHALL BE GROUND AND POLISHED OR LAPPED AND SHALL BE ENTIRELY FREE OF 
TOOL, CHATTER, OR GRINDING MARKS; PITS OR RUST; SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

LUBRICATION: EACH BEARING SHALL BE DIPPED IN OR MIST SPRAYED WITH NEW 
(LESS THAN SIX MONTHS OLD) LUBRICANT WITHIN 60 DAYS OF SHIPMENT. THE 
LUBRICANT SHALL BE IN ACCORDANCE WITH MIL-L-6085 AND SHALL BE APPLIED SUCH 
THAT AN EXCESS IS CLEARLY VISIBLE IN THE PACKAGE. 

TOLERANCES, DIMENSIONAL AND FIT: BEARINGS SHALL HAVE TOLERANCES EQUAL TO 
OR BETTER THAN THOSE LISTED IN TABLE I AND IMMEDIATELY BELOW. (EQUIVALENT 
TO ABEC-fQR BETTER). THEY SHALL BE GRADED AND CODED IN ACCORDANCE WITH 
TABLE II AND GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

RADIAL RUNOUT, OUTER RING: 0.0002 MAX 
RADIAL RUNOUT, INNER RING: 0.0001 MAX 
RADIAL PLAY: FROM 0.0001 TO 0.0003 
SIDE RUNOUT, OUTER RING: 0.00015 MAX 
SIDE RUNOUT, INNER RING: 0.0001 MAX 
SIDE PARALLELISM, OUTER RING: 0.0001 MAX 
SIDE PARALLELISM, INNER RING: 0.0001 MAX 
GROOVE PARALLELISM, OUTER RING: 0.0002 MAX 
GROOVE PARALLELISM, INNER RING: 0.0001 MAX 

MAGNETISM: ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO PRESERVATION. 
TORQUE: SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 


DASH 

NO. 

B 

♦ .0000 
-.0002 

'♦ 

-1 

.0469 


-2 

.0550 


-3 

.0781 


-4 

.0937 


-5 

.1250 


-6 

.1250 


-7 

.1250 


-8 

.1562 


-9 

.1875 


-10 

.1875 


-11 

.2500 


-12 

.2500 


-13 

.3125 



J. MARKING: ALL BEARINGS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME, SYMBOL, OR IDENTIFICATION AS SHOWN IN TABLE I. 
BEARINGS HAVING A BORE GREATER THAN .125 SHALL ALSO HAVE THE PART NUMBER. 
BEARING PACKAGES SHALL BE MARKED EXTERNALLY WITH MANUFACTURER'S NAME OR 
SYMBOL, PART NUMBER AND DESCRIPTION, DATE OF PACKAGING (OR LUBRICATION IF 
MORE THAN 5 DAYS PREVIOUS), NASA PART NUMBER, AND GRADE CODE NUMBER AS 
SPECIFIED IN TABLE II. SHIPPING CONTAINERS SHALL BE MARKED WITH QUANTITY 
OF PARTS, MANUFACTURER'S NAME, NASA PART NUMBER AND PURCHASE ORDER NUMBER. 

K. PACKAGING: BEARINGS SHALL BE INDIVIDUALLY SEALED IN A NON-CONTAMINATING 
PACKAGE BY THE MANUFACTURER'S BEST PRACTICE. 


2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

3. MANUFACTURER'S PART NUMBERS IN TABLE I ALTERED PER NOTES UE, I.J, I.K 
AND SELECTED PER NOTES l.F. 

4 . SUPPLIER .SHALL .CONFORM JO THE QUALITY ASSURANCE PROVISIONS ,CONTAINED 
.IN ND10T5404 CLASS II. 


..ORIGINAL .SOURCE OF .SUPPLY: 

BRADEN CORP., .DANBURY, CONN. .CODE IDENT NO. 70854 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION ON OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OYHER PERSON OR CORPORATION. ON CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANY WAY BE RELATED THERETO. 


THESE BEARINGS SHALL BE IN ACCORDANCE WITH FEDERAL SPECIFICATION FF-B-171, TYPE 
111, CLASS 3, GRADE 50 WITH THE FOLLOWING ADDITIONS AND EXCEPTIONS. IN 
CASE OF CONFLICT BETWEEN DOCUMENTS, THE FOLLOWING ORDER OF PRECEDENCE SHALL 
APPLY (1) THIS DRAWING, (2) REFERENCED MILITARY OR FEDERAL DOCUMENTS, (3) OTHER 
REFERENCED DOCUMENTS. 

A. CONSTRUCTION: AS ILLUSTRATED, A FLANGE SHALL BE PROVIDEO ON THE OUTER 
RING. SHIELDS SHALL BE THE REMOVABLE TYPE. 

B. MATERIALS: BALL AND RINGS - 440C CRES 

BALL RETAINERS - 410 OR 430 CRES 
SHIELDS AND SNAP RINGS - 302 CRES 

C. HEAT TREATMENT: BALLS AND RINGS SHALL BE HARDENED FULLY AND EVENLY SO 
THAT A MINIMUM READING OF ROCKWELL C57 IS OBTAINED WHEN TESTED IN 
ACCORDANCE WITH FED-STD-151, METHOD 243. ALL PARTS SHALL BE DIMENSION- 
ALLY STABLE UP TO 300*F. 

D. FINISH: PASSIVATE PER MILiF-14072(E-300KTHE BALLS AND RUNNING SURFACES OF 
RINGS SHALL BE GROUND AND POLISHED OR LAPPED AND SHAJ.L BE ENTIRELY FREE OF 
TOOL, CHATTER, OR GRINDING MARKS; PITS OR RUST; SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

E. LUBRICANT AND LUBBICATION.PROCEDURE SHALL-BE IN ACCORDANCE.WJTH ND1002077. 
. BEARINGS SHALL'.BE INDIVIDUALLY SEALEDxINANOW.CONTAMINATING PACKAGE- BY 

MANUFACTURERS- BEST .PRACTICE .tHMEWATELt .FOLLOWINGJLUBRACAWDNv LUBRICATION 
SHALL iBE ACCOMPLISHED WITHIN 45 DAYS-OF-THE SHIPMENT DATE. 

F. TOLERANCES, DIMENSIONAL AND FIT: BEARINGS SHALL HAVE TOLERANCES EQUAL TO 
OR BETTER THAN THOSE LISTED IN TABLE I AND IMMEDIATELY BELOW. (EQUIVALENT 
TO ABEC-POR BETTER). THEY SHALL BE GRADED AND CODED IN ACCORDANCE WITH 
TABLE II AND GAGED IN ACCORDANCE WITH AFBMA STANDARDS. SECTION 4. 

RADIAL RUNOUT, OUTER RING: 0.0002 MAX 
RADIAL RUNOUT, INNER RING: 0.0001 MAX 
RADIAL PLAY: FROM 0.0001 TO 0.0003 
SIDE RUNOUT, OUTER RING: 0.00015 MAX 
SIDE RUNOUT, INNER RING: 0.0001 MAX 
SIDE PARALLELISM, OUTER RING: 0.0001 MAX 
SIDE PARALLELISM,'INNER RING: 0.0001 MAX 
GROOVE PARALLELISM, OUTER RING: 0.0002 MAX 
GROOVE PARALLELISM, INNER RING: 0.0001 MAX 

G. MAGNETISM: ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO PRESERVATION. 

H. TORQUE: SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

J. MARKING: ALL BEARINGS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME. SYMBOL, OR IDENTIFICATION AS SHOWN IN TABLE I. 
BEARINGS HAVING A BORE GREATER THAN .125 SHALL ALSO HAVE THE PART NUMBER. 
BEARING PACKAGES SHALL BE MARKED EXTERNALLY WITH MANUFACTURER'S NAME OR 
SYMBOL, PART NUMBER AND DESCRIPTION. DATE OF PACKAGING (OR LUBRICATION IF 
MORE THAN 5 DAYS PREVIOUS), NASA PART NUMBER, AND GRADE CODE NUMBER AS 
SPECIFIED IN TABLE II. SHIPPING CONTAINERS SHALL BE MARKED WITH QUANTITY 
OF PARTS, MANUFACTURER'S NAME, NASA PART NUMBER AND PURCHASE ORDER NUMBER. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
MANUFACTURER'S PART NUMBERS IN TABLE I ALTERED PER MOTES l.E, I-J . I-K r- 
AND SELECTED PER NOTES l.F. L 

SUPPLIER SHALL .COMFORM iTO THE QUALITY ASSURANCE PROVISIONS ,CONTAINED I 
.IN N0101S404 .CLASS II. • | 


..ORIGINAL SOURCE OF SUPPLY: 

BARDEN CORR-, .DANBURY, iCONN. -CODE IDENT NO. 70854 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
WENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE RE6AROEO BY IMPLICATION ON OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. ON CONVEY. 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


NOTES: 

1. THESE BEARINGS SHALL BE IN ACCORDANCE WITH FEDERAL SPECIFICATION " C -B-171, TYPE 
111, CLASS 3, GRADE 50 WITH THE FOLLOWING ADDITIONS ANO EXCEPTION;. IN 
CASE OF CONFLICT BETWEEN DOCUMENTS, THE FOLLOWING ORDER OF PRECEDENCE SHALL 
APPLY (1) THIS DRAWING, (2) REFERENCED MILITARY OR FEDERAL DOCUMENTS, (5) OTHER 
REFERENCED DOCUMENTS. 

A. CONSTRUCTION: AS ILLUSTRATED, A FLANGE SHALL BE PROVIDED ON THE OUTER 
RING. SHIELDS SHALL BE THE REMOVABLE TYPE. 

B. MATERIALS: BALL AND RINGS - 440C CRES 

BALL RETAINERS - 410 OR 430 CRES 
SHIELDS AND SNAP RINGS - 302 CRES 

C. HEAT TREATMENT: BALLS AND RINGS SHALL BE HARDENED FULLY AND EVENLY SO 
THAT A MINIMUM READING OF ROCKWELL C57 IS OBTAINEO WHEN TESTED IN 
ACCORDANCE WITH FED-STD-151, METHOD 243. ALL PARTS SHALL BE DIMENSION- 
ALLY STABLE UP TO 300«F. 

D. FINISH: PASSTVATE PEA NlL-*-»407!2<E!-300).THE BALLS AND RUNNING SURFACES OF 
RINGS SHALL BE GROUND AND POLISHED OR LAPPED AND SHALL BE ENTIRELY FREE OF 
TOOL, CHATTER, OR GRINDING MARKS; PITS OR RUST; SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

E. | iifniraux AMO LUBB 1 CAT I ON. PROCEDURE. -SHALIm-BE IN ACCORDANCE. WJ TH ND1002077. 
■ BEARINGS SHALL'. BE ,LNW Vi DUALLY SEALED-INA N0M.CO»IAMMIA»HK PACKAGE- BY 

MANUFACTURERS'iBEST;IRACIIC6'.AMMEWAIELY iFQLLQMIIIG^iUlBMCRWRIL LUBRICATION 
SHALL AE ACCOMPLISHES. UITtttN 45 OAYS-OF.THE SHIPMENT DATE. 

F. TOLERANCES. DIMENSIONAL AND FIT: BEARINGS SHALL HAVE TOLERANCES EQUAL TO 
OR BETTER THAN THOSE LISTED IN TABLE I ANO IMMEDIATELY BELOW. (EQUIVALENT 
TO ABEC-POR BETTER). THEY SHALL BE GRADED AND COOED IN ACCORDANCE WITH 
TABLE II AND GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

RADIAL RUNOUT, OUTER RING: 0.0002 MAX 
RADIAL RUNOUT, INNER RING: 0.0001 MAX 
RADIAL PLAY: FROM 0.0001 TO 0.0003 
SIDE RUNOUT, OUTER RING: 0.00015 MAX 
SIDE RUNOUT, INNER RING: 0.0001 MAX 
SIDE PARALLELISM. OUTER RING: 0.0001 MAX 
SIDE PARALLELISM.'INNER RING: 0.0001 MAX 
GROOVE PARALLELISM, OUTER RING: 0.0002 MAX 
GROOVE PARALLELISM. INNER RING: 0.0001 MAX 

G. MAGNETISM: ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO PRESERVATION. 

H. TORQUE: SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-20GA. 
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MARKING: ALL BEARINGS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME. SYMBOL. OR IDENTIFICATION AS SHOWN IN TABLE I. 
BEARINGS HAVING A BORE GREATER THAN .125 SHALL ALSO HAVE THE PART NUMBER. 
BEARING PACKAGES SHALL BE MARKED EXTERNALLY WITH MANUFACTURER'S NAME OR 
SYMBOL, PART NUMBER ANO DESCRIPTION, DATE OF PACKAGING (OR LUBRICATION IF 
MORE THAN 5 DAYS PREVIOUS), NASA PART NUMBER, AND GRADE CODE NUMBER AS 
: SPECIFIED IN TABLE II. SHIPPING CONTAINERS SHALL BE MARKED WITH QUANTITY 
OF PARTS, MANUFACTURER'S NAME, NASA PART NUMBER AND PURCHASE ORDER NUMBER. 




INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
MANUFACTURER'S PART NUMBERS IN TABLE .1 ALTERED PER MOTES L.E, 1.4. I.K | 
AND SELECTEO PER NOTES l.F. 

SUPPLIER -SHAM. XOMKORMiTO THE QUALITY ASSURANCE PROVISIONS ,CONTAINED 
.IM NDIOLS404 ,CLASS -IL. • 


ORIGINAL SOURCE OF SUPPLY: 

BARDEN ;CORP., -DANBURY, iCONN. (CODE IDENT NO. 


70854 


OD 

1 

o o 
o o 
o o 
o o 
vn o 

-.00005 

-.00010 

i i 

o o 
o o 
o o 

vn o 

-.00015 

-.00020 

.00000 

-.00005 

11 

12 

13 

14 

• • 

o o 
o o 
o o 
o 
o vn 

21 

22 

23 

24 

i i 

o o 
o o 
o o 

vn o 

31 

32 

33 

34 

-.00015 

-.00020 

41 

42 

43 

44 


NEXT ASSY 


TABLE II 
GRADE CODE FOR 
TOLERANCE RANGE 


USED ON 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


DO NOT SCALE THIS DRAWING 


MATERIAL 

SEE NOTES 


HEAT TREATMENT 

NONE 


FINAL FINISH 


NONE 


QTY 

REQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


FIND 

NO. 


LIST OF MATERIALS 


M I T 

INSTRUMENTATION LAB 
Camwridok. Mam. 


CONTRACT 


PRAWN WJL J DATE 

rnFrKFn ^J.'2ff ^^^^7 


APPROVAL 0} /OfilcJU'i 


APPROVAL. 


NASA APPROVAL 




MIT APPROVAL 




MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


BEARING, BALL, ANNULAR 

(MINIATURE FLANGED/DBL SHIELDED] 
SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 


SCALE NONE 


T 


SIZE 


NASA DRAWING NO. 


WT 


1010356 

| SHEET I OF I 


3 





























NOTICK — WHEN GOVERNMENT DRAWINGS. SfECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT FURFOSE OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESFONSISIUTY NOR ANY OGLI6ATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMl'lATED. FURNISHED. OR 
IN ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO SE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IMG ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SCLL ANY 
PATENTED INVENTION THAT MAY IN AMT WAY RE RELATEO THERETO. 
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NOTES: 

1. T 


THESE BEARINGS SHALL BE IN ACCORDANCE WITH FEDERAL SPECIFICATION FF-B-171, TYPE 

111. CLASS 3. GRADE SO WITH THE FOLLOWING ADDITIONS ANO EXCEPTIONS. IN 

CASE OF CONFLICT BETWEEN DOCUMENTS. THE FOLLOWING ORDER OF PRECEDENCE SHALL 

APPLY (1) THIS DRAWING, (2) REFERENCED MILITARY OR FEDERAL DOCUMENTS, (3) OTHER 

REFERENCED DOCUMENTS. 

A. CONSTRUCTION: AS ILLUSTRATED, A FLANGE SHALL BE PROVIDEO ON THE OUTER 
RING. SHIELDS SHALL BE THE REMOVABLE TYPE. 

B. MATERIALS: BALL ANO RINGS - 440C CRES 

BALL RETAINERS - 410 OR 430 CRES 
SHIELDS AND SNAP RINGS - 302 CRES 

C. HEAT TREATMENT: BALLS ANO RINGS SHALL BE HARDENED FULLY AND EVENLY SO 
THAT A MINIMUM READING OF ROCKWELL C$7 IS OBTAINED WHEN TESTED IN 
ACCORDANCE WITH FED-STO-ISt, METHOD 243. ALL PARTS SHALL BE DIMENSION- 
ALLY STABLE UP TO 300*F. 

D. FINISH: PASSIVATE PER MLl-rP-UOM<&«309).THE BALLS AND RUNNING SURFACES OF 
RINGS SHALL BE GROUND AND POLISHED OR LAPPEO AND SHALL BE ENTIRELY FREE OF 
TOOL, CHATTER. OR GRINDING MARKS; PITS OR RUST; SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATIOM. 

t, ■LUBRICATION: EACH BEARING SHALL BE OtPPEO 4N 0R MIST SPRAYED WITH -- 

NEW (LESS THAN SIX MONTHS*OLD) '-LUBRICANT tWITHIN-45-BAYS-OF 'SHIPMENT. 

THE LUBRICANT SIMM. BE Ofi F-CG SILICONE OIL. OR'EQUIVALENT, AND SHALL 
BE APPLIED SUCH THAT AM*«X«E«B* ♦StO LE AR U VISIBLE MfcTHE PACKAGE. 

F. TOLERANCES, DIMENSIONAL AND FIT: BEARINGS SHALL HAVE TOLERANCES EQUAL TO 
OR BETTER THAN THOSE LISTED IN TABLE I AND IMMEDIATELY BELOW. (EQUIVALENT 
TO ABEC-f OR BETTER). THEY SHALL BE GRAOED AND CODED IN ACCORDANCE WITH 
TABLE II AND GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

RADIAL RUNOUT, OUTER RING: 0.0002 MAX 
RADIAL RUNOUT. INNER RING: 0.0001 MAX 
RADIAL PLAY: FROM 0.0007 TO 0.0003 
SIDE RUNOUT, OUTER RING: 0.0001$ MAX 
SIDE RUNOUT. INNER RING: 0.0001 MAX 
SIDE PARALLELISM, OUTER RIN6: 0.0001 MAX 
SIDE PARALLELISM,'INNER RING: 0.0001 MAX 
GROOVE PARALLELISM, OUTER RING: 0.0002 MAX 
GROOVE PARALLELISM, INNER RING: 0.0001 MAX 

G. MAGNETISM: ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO PRESERVATION. 

H. TORQUE: SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

J. MARKING: ALL BEARINGS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME, SYMBOL, OR IDENTIFICATION AS SHOWN IN TABLE I. 
BEARINGS HAVING A BORE GREATER THAN .125 SHALL ALSO HAVE THE PART NUMBER. 
BEARING PACKAGES SHALL BE MARKED EXTERNALLY WITH MANUFACTURER'S NAME OR 
SYMBOL, PART NUMBER AND DESCRIPTION, DATE OF PACKAGING (OR LUBRICATION IF 
MORE THAN 5 DAYS PREVIOUS), NASA PART NUMBER, ANO GRADE CODE NUMBER AS 
SPECIFIED IN TABLE II. SHIPPING CONTAINERS SHALL BE MARKED WITH QUANTITY 
OF PARTS, MANUFACTURER'S NAME, NASA PART NUMBER AND PURCHASE ORDER NUMBER. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
MANUFACTURER'S PART NUMBERS IN TABLE I ALTERED PER MOTES l.E, 1.4, I.K r- 
ANO SELECTEO .PER NOTES l.F. _ 
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tuOTICC — when government drawings, specifications, or other data 

TSm USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
••tLATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
.dENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 

?SlO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
Mu ANY WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR ''THER DATA IS 
Zot TO BE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
r^ENSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
Kuc ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SCLL ANY 
iSkTENTED INVENTION THAT MAY IN ANT WAY BE RELATED THERETO. 

! NOTES: 

THESE BEARINGS SHALL BE IN ACCORDANCE WITH FEDERAL SPECIFICATION FF-B-171, TYPE 
111 , CLASS 3. GRADE 50 WITH THE FOLLOWIN 6 AD0ITI0NS AND EXCEPTIONS. IN T 

CASE OF CONFLICT BETWEEN DOCUMENTS, THE FOLLOWING OROER OF PRECEDENCE SHALL 
APPLY (1) THIS DRAWING, (2) REFERENCED MILITARY OR FEDERAL DOCUMENTS, (3) OTHER 
REFERENCED DOCUMENTS. 

A. CONSTRUCTION: AS ILLUSTRATED, A FLANGE SHALL BE PROVIDEO ON THE OUTER 0 

RING. SHIELDS SHALL BE THE REMOVABLE TYPE. 01 

B. MATERIALS: BALL AND RINGS - 440CCRES 

BALL RETAINERS > 410 OR 430 CRES 
SHIELDS AND SNAP RINGS - 302 CRES 

C. HEAT TREATMENT: BALLS AND RINGS SHALL BE HARDENED FULLY AND EVENLY SO 

J THAT A MINIMUM READING OF ROCKWELL C57 IS OBTAINED WHEN TESTED IN J[ 

| ACCORDANCE WITH FED-STD-151. METHOD 243. ‘ ALL PARTS SHALL BE DIMENSION- 

S ALLY STABLE UP TO 3G0»F. ' 

| D. FINISH: 'PASSIVATE PER MtL-^-14022(Er300)-THE BALLS AND RUNNING SURFACES OF 

I RINGS SHALL BE GROUND AND POLISHED OR LAPPED AND SHALL BE ENTIRELY FREE OF _ 

| TOOL, CHATTER, OR GRINDING MARKS; PITS OR RUST; SOFT SPOTS OR ANY OTHER 

I IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. ~ ^ 

| £. LUBRICATION: EACH BEARING .SHAILBE UiPPE0 4N0R.M I ST ^SPRAYED WITH • N( 

1 NEW- (LESS THAN SIX MONTHS' OSD) LUBRICANT tWWMFM- 45 BAYS Of SHI PMENT. _ 

THE LMBRKAM SHANfe. IS SS F-B^SHISONi .Mi^DMYEBIH VAMNS, AND . SHALL _ Y 

\ . BE APPLIEB SUCH. THAT- A H * SWS S » B S tO iE A BW S. HISIBfcS PACKAGE. 

F. TOLERANCES, DIMENSIONAL AND FIT: BEARINGS SHALL HAVE TOLERANCES EQUAL TO 

OR BETTER THAN THOSE LISTED IN TABLE I AND IMMEDIATELY BELOW. (EQUIVALENT -4 

TO ABEC-TBR BETTER). THEY SHALL BE GRADED AND LOOED IN ACCORDANCE WITH -5 

TABLE II AND GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. -6 

RADIAL RUNOUT, OUTER RIND: -0.0002 MAX — 

RADIAL RUNOUT, INNER RING: 0.0001 MAX - 
RADIAL PLAY: FROM 0.000T TO 0.00OT 
SIDE RUNOUT, OUTER RING: 0.00015 MAX 

SIDE RUNOUT, INKER RING: 0.0001 MAX . v 

SIDE PARALLELISM. OUTER RING: 0.0001 MAX _ v 

SIDE PARALLELISM,~INN£R RING: 0.0001 MAX _ Y 

GROOVE PARALLELISM, OUTER RINC: 0.0002 MAX — 

• GROOVE PARALLELISM, INNER RINO: 0.0001 MAX -1 

®. MAGNETISM: ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO PRESERVATION. _ r 

H. TORQUE: SHALL BE TESTED IN ACCORDANCE WITH NIL-STD-206A. *— 

J. MARKING: ALL BEARINGS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME. SYMBOL, OR IDENTIFICATION AS SHOWN IN TABLE I. 

BEARINGS HAVING A BORE GREATER THAN .125 SHALL ALSO HAVE THE PART NUMBER. ^ 
BEARING PACKAGES SHALL BE NARKED EXTERNALLY WITH MANUFACTURER'S NAME OR _ JD 
SYMBOL, PART NUMBER AND DESCRIPTION, OATE OF PACKAGING (OR LUBRICATION IF 
MORE THAN 5 DAYS PREVIOUS), NASA PART NUMBER. ANO ORADE CODE NUMBER AS 
SPECIFIED IN TABLE II. SHIPPING CONTAINERS SHALL BE MARKED HITH QUANTITY 
OF PARTS, MANUFACTURER'S NAME, NASA PART NUMBER AND .PURCHASE ORDER NUMBER, j-. 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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N01iOV5404 .CLASS IL * 

• ORIGINAL .SOURCE ,OF .SUPPLY: - 

BARDEN iCORP., .DANBURY, (CONN. (CODE IDENT MO. 70854 _ 
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WOT TO IE REGARDED BY IMPLICATIONOR OTHERWISE 

LICENSING THE HOLDER OR ANT OTHER " ERMW OR CORTOMTIM Si rAw/v 
ING ANT RIGHTS OR PIRMISSION TO NAHOEACTURE USE ^ 

PATENTED INVENTION THAT NAT IN ANT WAT BE RELATED THERETO. 


NOTES: 


THESE BEARINGS SHALL BE IN ACCORDANCE WITH FEDERAL SPECIFICATION FF-B-171, TYPE 

111, CLASS 3, GRADE 50 WITH THE FOLLOWING ADDITIONS AND EXCEPTIONS. IN 

CASE OF CONFLICT BETWEEN DOCUMENTS, THE FOLLOWING QHDER OF PRECEDENCE SHALL 

APPLY (1) THIS DRAWING, (2) REFERENCED MILITARY OR FEDERAL DOCUMENTS. (3) OTHER 

REFERENCED DOCUMENTS. 

A. CONSTRUCTION: AS ILLUSTRATED, A FLANGE SHALL BE PROVIDED ON THE OUTER 
RING. SHIELDS SHALL BE THE REMOVABLE TYPE. 

B. MATERIALS: BALL AND RINGS - 440C CRES 

BALL RETAINERS - 410 OR 430 CRES 
SHIELDS AND SNAP RINGS - 302 CRES 

C. HEAT TREATMENT: BALLS AND RINGS SHALL BE HARDENED FULLY AND EVENLY SO 
THAT A MINIMUM READING OF ROCKWELL C57 IS OBTAINED WHEN TESTED IN 
ACCORDANCE WITH FED-STD-151, METHOD 243. ALL PARTS SHALL BE DIMENSION- 
ALLY STABLE UP TO 300*F. 

D. FINISH: ALL PARTS SHALL BE PASSIVATED. THE BALLS AND RUNNING SURFACES OF 
RINGS SHALL BE GROUND AND POLISHED OR LAPPED AND SHALL BE ENTIRELY FREE OF 
TOOL, CHATTER, OR GRINDING MARKS; PITS OR RUST; SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

E. LUBRICATION: EACH BEARING SHALL BE DIPPED IN OR MIST SPRAYED WITH NEW 
(LESS THAN SIX MONTHS OLD) LUBRICANT WITHIN 60 DAYS OF SHIPMENT. THE 
LUBRICANT SHALL BE IN ACCORDANCE WITH MIL-L-6085 AND SHALL BE APPLIED SUCH 
THAT AN EXCESS IS CLEARLY VISIBLE IN THE PACKAGE. 

F. TOLERANCES, DIMENSIONAL AND FIT: BEARINGS SHALL HAVE TOLERANCES EQUAL TO 
OR BETTER THAN THOSE LISTED IN TABLE I AND IMMEDIATELY BELOW. (EQUIVALENT 
TO ABEC-5 OR BETTER). THEY SHALL BE GRADED AND CODED IN ACCORDANCE WITH 
TABLE II AND GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

RADIAL RUNOUT, OUTER RING: 0.0002 MAX 
RADIAL RUNOUT, INNER RING: 0.0002 MAX 
RADIAL PLAY: FROM 0.0002 TO 0.0004 
SIDE RUNOUT, OUTER RING: 0.0003 MAX 
SIOE RUNOUT, INNER RING: 0.0003 MAX 
SIDE PARALLELISM, OUTER RING: 0.0002 MAX 
SIOE PARALLELISM, INNER RING: 0.0002 MAX 
GROOVE PARALLELISM, OUTER RING: 0.0003 MAX 
GROOVE PARALLELISM, INNER RING: 0.0003 MAX 

G. MAGNETISM: ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO PRESERVATION. 

H. TORQUE: SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

J. MARKING: ALL BEARINGS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
MANUFACTURER'S NAME, SYMBOL, OR IDENTIFICATION AS SHOWN IN TABLE I. 

BEARINGS HAVING A BORE GREATER THAN .125 SHALL ALSO HAVE THE PART NUMBER. 
BEARING PACKAGES SHALL BE MARKED EXTERNALLY WITH MANUFACTURER'S NAME OR 
SYMBOL. PART NUMBER AND DESCRIPTION, DATE OF PACKAGING (OR LUBRICATION IF 
MORE THAN 5 DAYS PREVIOUS), NASA PART NUMBER, AND GRADE CODE NUMBER AS 
SPECIFIED IN TABLE II. SHIPPING CONTAINERS SHALL BE MARKED WITH QUANTITY 
OF PARTS. MANUFACTURER'S NAME, NASA PART NUMBER AND PURCHASE ORDER NUMBER. 

K. PACKAGING: BEARINGS SHALL BE INDIVIDUALLY SEALED IN A NON-CTlNTAMINATING 
PACKAGE BY THE MANUFACTURER'S BEST PRACTICE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IB 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDEN OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAV BE RELATED THERETO. 


DATE APPROVAL 


.(CONFIGURATION TAKEN FROM 


A ADDED PROCUREMENT . 
NOTE 7 PER TDRR 


T A 


1. GENERAL REQUIREMENTS: 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500, IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 1 3 DEGREES CENTIGRADE, AMBIENT. 

COLLECTOR TO EMITTER VOLTAGE (VCER): 100 VOLTS DC (RBE < 100). 

COLLECTOR TO BASE VOLTAGE (VCBO): 120 VOLTS, DC. 

EMITTER TO BASE VOLTAGE (VEB0): 7 VOLTS, DC. 

LOWER LIMITING COLLECTOR TO EMITTER VOLTAGE (LVCE0): 80 VOLTS, DC. 

COLLECTOR CURRENT (Ic): 500 MILL I AMPERES, DC. 

COLLECTOR CURRENT (ic): 1 AMPERE. PEAK. 

POWER DISSIPATION TOTAL, 25*C AMBIENT TEMPERATURE: 1.8 WATTS. 

DERATING: 10.3 MILLIWATTS PER DEGREE CENTIGRADE ABOVE 25*C. 

POWER DISSIPATION TOTAL, 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

C. TEMPERATURE RANGE. OPERATING. JUNCTION: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

STORAGE: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II. 

LTPD: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE 3 PER MIL-S-19500. 

ORDERS SHALL BE FILLED FROM ONE MANUFACTURING LOT, HOWEVER, ORDERS WHICH ARE GREATER THAN 
ONE MANUFACTURING LOT MAY BE FILLED FROM ADDITIONAL LOTS IF ALL LOTS MEET THE QUALITY 
PROVISIONS OF THIS SPECIFICATION. TEST DATA SHALL BE FURNISHED UPON REQUEST. 

2. CONSTRUCTION REQUIREMENTS. 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED, PLANAR. 

B. CASE: METAL, SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL CONDITIONS. 

C. LEADS: THREE (3), SOLDERABLE, FLEXIBLE AND WELDABLE SOLID "KOVAR" CONDUCTORS; 

GREASE AND OIL FREE, GOLD FLASHED, PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAO SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

COLLECTOR: ELECTRICALLY CONNECTED TO CASE. (INTERNALLY). 

D. HEADER: SHALL BE HERMETICALLY (GLASS-"KOVAR*) SEALED AND IMPERVIOUS TO LIGHT. 

E. MARKING: PER MIL-S-19500 AND SHALL INCLUDE THE MANUFACTURER'S NAME AND/OR SYMBOL, DATE CODE, 

AND TYPE NUMBER. THE NASA NO. SHALL APPEAR ON EACH INTERIOR SHIPPING CONTAINER AS WELL AS ON 
A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 

3. ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF SPECIFICATION ND 1002000. 

B 4. PULSE CONDITIONS: LENGTH < 12 MILLISECONDS; DUTY CYCLE < 2%. 

5. QUALITY ASSURANCE: IN ACCORDANCE WITH TABLES I AND II AND ND 1015404 SECTION I. 

6. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

7 A WAIVE AS REQUIRED All INFORMATION PRE-E TED 
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NOTICE - WHEN GOVCRNMCNT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ART PURPOSE OTHER THAR IN CONNECTION WITH A DEFINITELY 
RELATED OOVERNNENT PROCURENENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE COVERNMENT NAT HAVE FORMULATED. FURNISHED. ON 
IN ANT WAT SUPPLIED THE SAID DRAWIN6S. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RE6ARDED RT IMPLICATION OR OTHERWISE AS IN ANY 
licensinr the holder or ant other person OR CORPORATION. ON CONVET- 
INC ANT RIRHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL AMT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


GENERAL REQUIREMENTS: 

A. UNIT SHALL BE IN ACCORDANCE HITH MIL-S-19500, IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 ♦ 3 DEGREES CENTIGRADE. AMBIENT. 

COLLECTOR TO EMITTER VOLTAGE (VCER): 100 VOLTS DC (RBE < 10(1). 

COLLECTOR TO BASE VOLTAGE (VCBO): 120 VOLTS, DC. 

EMITTER TO BASE VOLTAGE (VEBO): 7 VOLTS, DC. 

LOWER LIMITING COLLECTOR TO EMITTER VOLTAGE (LVCEO): 80 VOLTS, DC. 

COLLECTOR. CURRENT (Ic): 500 MILL I AM PERES, DC. 

COLLECTOR CURRENT (ic): 1 AMPERE, PEAK. 

POWER DISSIPATION TOTAL. 25*C AMBIENT TEMPERATURE: 1.8 WATTS. 

DERATING: 10.3 MILLIWATTS PER DEGREE CENTIGRADE ABOVE 25*C.. 

POWER DISSIPATION TOTAL, 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

C. TEMPERATURE RANGE, OPERATING, JUNCTION: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

STORAGE: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II. 

LTPD: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE 3 PER MIL-S-19500. 

ORDERS SHALL BE FILLED FROM ONE MANUFACTURING LOT, HOWEVER, ORDERS WHICH ARE GREATER THAN 
ONE MANUFACTURING LOT MAY BE FILLED FROM ADDITIONAL LOTS IF ALL LOTS MEET THE QUALITY 
PROVISIONS OF THIS SPECIFICATION. TEST DATA SHALL BE FURNISHED UPON REQUEST. 

CONSTRUCTION REQUIREMENTS. 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED, PLANAR. 

B. CASE: METAL, SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL CONDITIONS. 

C. LEADS: THREE (3), SOLDERABLE, FLEXIBLE AND WELDABLE SOLID "KOVAR" CONDUCTORS; 

GREASE AND OIL FREE, GOLD FLASHED, PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

COLLECTOR: ELECTRICALLY CONNECTED TO CASE. (INTERNALLY), 
i dT ! HEADER: SHALL BE HERMETICALLY (GLASS-*KOVAR*) SEALED AND IMPERVIOUS TO LIGHT. 

E. MARKING: PER MIL-S-19500 AND SHALL INCLUDE THE MANUFACTURER'S NAME AND/OR SYMBOL, DATE CODE, 
AND TYPE NUMBER. THE NASA NO. SHALL APPEAR ON EACH INTERIOR SHIPPING CONTAINER AS WELL AS ON 
A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 

ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF SPECIFICATION ND 1002000. 

PULSE CONDITIONS: LENGTH < 12 MILLISECONDS; DUTY CYCLE < 2*. 

QUALITY ASSURANCE: IN ACCORDANCE WITH TABLES I AND II ANO ND 1015404 SECTION I. 

INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

A WAIVE AS REQUIRED ALL INFORMATION PRE'E TED 
ON THIS DRAWING EXCEPT LEAD MATERIAL . PE.. 

A PHYSICAL DIMENSION*. 
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REVISIONS 


DESCRIPTION 


NOTES: 


REPLACES REV 6 WiTH 
CHANGE PER TORR QOS 73 
REPLACED BY REVE WITH CHANGES 
PER TDRR 62/oz 


GENERAL REQUIRENENTS: 

A. UNIT SHALL 8E IN ACCORDANCE UITH MIL-S-19500, IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 t 3 OEGREES CENTIGRADE, AMBIENT. 

COLLECTOR TO EMITTER VOLTAGE (VCER): 100 VOLTS DC (RBE < 100). 

COLLECTOR TO BASE VOLTAGE (VCBO): 120 VOLTS, 0C. 

EMITTER TO BASE VOLTAGE (VEBO): 7 VOLTS. DC. 

LOWER LIMITING COLLECTOR TO EMITTER VOLTAGE (LVCE0): 60 VOLTS. DC. 

COLLECTOR CURRENT (Ic): 500 MILLIAMPERES. DC. 

COLLECTOR CURRENT (ic): 1 AMPERE, PEAK. 

POWER DISSIPATION TOTAL, 25*C AMBIENT TEMPERATURE: 1.8 WATTS. 

DERATING: 10.3 MILLIWATTS PER DEGREE CENTIGRADE ABOVE 25*C.. 

POWER DISSIPATION TOTAL, 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

C. TEMPERATURE RANGE, OPERATING, JUNCTION: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

STORAGE: MINUS 65 TO PLUS 200 OEGREES CENTIGRADE. 

0. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II. 

LTPO: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE 3 PER MIL-S-19500. 

ORDERS SHALL BE FILLED FROM ONE MANUFACTURING LOT, HOWEVER, ORDERS WHICH ARE GREATER THAN 
ONE MANUFACTURING LOT MAY BE FILLED FROM ADDITIONAL LOTS IF ALL LOTS MEET THE .QUALITY 
PROVISIONS OF THIS SPECIFICATION. TEST DATA SHALL BE FURNISHED UPON REQUEST. 

CONSTRUCTION REQUIRENENTS. 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED, PLANAR. 
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CASE: METAL, SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL CONDITIONS. 

LEADS: THREE (3), SOLDERABLE. FLEXIBLE ANO WELDABLE SOLID "KOVAR" 

GREASE AND OIL FREE, GOLD FLASHED, PER ND Y015402. 

A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 


CONDUCTORS; 


EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

COLLECTOR: ELECTRICALLY CONNECTED TO CASE. (INTERNALLY). 

D. HEADER: SHALL BE HERMETICALLY (GLASS-"KOVAR") SEALED ANO IMPERVIOUS TO LIGHT. 

E. MARKING: PER MIL-S-19500 AND SHALL INCLUDE THE MANUFACTURER'S NAME AND/OR SYMBOL, DATE CODE, 
ANO TYPE NUMBER. THE NASA NO. SHALL APPEAR ON EACH INTERIOR SHIPPING CONTAINER AS WELL AS ON 
A TAG TO BE INCLUOED IN EACH SHIPPING CONTAINER. 

ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF SPECIFICATION NO 1002000. 

PULSE CONDITIONS: LENGTH < 12 MILLISECONDS; DUTY CYCLE < 2%. 

QUALITY ASSURANCE: IN ACCORDANCE WITH TABLES I ANO II AND ND 1015404 SECTION I. 

INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 
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TABLE I 


| TEST PROCEDURE, 

INSPECTION 4 

SYMBOLS 

PER MIL-S-19500 




STANDARD TEST CONDITIONS, UNLESS OTHERWISE SPECIFIED: TA « 25*C 

t 3*C; f*1 kc 


1 GROUP A | 

PARAMETER 

TEST 

SYMBOL 

LIMITS | 

UNITS 

iTon f«\ 1 

CONDITIONS 

MIN 

MAX 


j 

COLLECTOR CUT-OFF CURRENT 

VCB*90V 
IE*0 

ICBO 

- 

10 

muA 

5 

COMBINED 

COLLECTOR CUT-OFF CURRENT 

VCB«90V 

IE=0 

TA*150*C 

ICBO 

■ 

15 

uA 



EMITTER CUT-OFF CURRENT 

IC=0 

ltbO 


10 

nuA 



BREAKDOWN VOLTAGE, COLLECTOR 

TO BASE 

IC-100uA 

IE=0 

BVCBO 

120 

«■ 

VOLTS 



BREAKDOWN VOLTAGE, EMITTER 
.TO BASE 

IE*1OOuA 
IC*0 

BVEBO 

7 

' 

VOLTS 



BREAKDOWN VOLTAGE, LOWER LIMITING 
COLLECTOR-EMITTER (SEE NOTE 4 ) 

IC=30mA 

IB=0 

VCE=min. 

LVCEO 

80 


VOLTS 



BREAKDOWN VOLTAGE,. LOWER LIMITING 
CM 1 FCTOft-FMITTFR (SEE NOTE 4 ) 

RBE < 100 
IC*100hA 

LVCER 

100 


VOLTS 



SATURATION VOLTAGE, COLLECTOR 

TO EMITTER 

IB*T5pA 

IC>150nA 

VCE 

(*•0 


5 

V0LT5 

5 

COMBINED 

SATURATION VOLTAGE, BASE .TO 

EMITTER 

IB*5mA 

IC*50nA 

VBE 

Csat) 

: * 

0.9 

VOLT 



SATURATION VOLTAGE, .COLLECTOR 

TO EMITTER 

IB=5mA 

IC=50mA 

VCE 

(sat) 


1.2 

VOLTS 



SATURATION VOLTAGE, BASE TO 

EMITTER 

IB*1 5mA 
IC=150*A 

VBE 

(sat) 


1.3 

VOLtS 



STATIC FORWARD CURRENT TRANSFER 
RATIO (SEE NOTE 4) 

VCE«10V 

IC*0.1mA 

liFE 

20 





STATIC FORWARD CURRENT TRANSFER 
RATIO (SEE NOTE 4) 

VCEslOV 
IC=1 OmA 

HFE 

35 





static Forward Current irahsi-er 
RATIO (SEE NOTE 4 ) 

" VCb*10V 
IC-IOpA 

T* -55*C 

HFE 

16 





STATIC FORWARD CURRENT TRANSFER 
RATIO (SEE NOTE 4 ) 

VCE*10V 

IC=150fiA 

hFE 

40 

120 




.SMALL-SIGNAL, SHORT CIRCUIT 

FORWARD CURRENT TRANSFER RATIO 

VCE»5V 

IC>1«A 

hfe 

30 

too 
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COMBINED 

SMALL-SIGNAL, SHORT CIRCUIT 

FORWARD CURRENT TRANSFER RATIO 

VCE*10V 

IC»5mA 

hfe 

45 

■ 




SMALL-SIGNAL, SHORT .CIRCUIT 
.FORWARD CURRENT ,TRANSFER RATIO 

VCE»10V 

IC=50bA 

f*20mc 

hfe 

2.5 


’ i 

< 
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_REVISIONS 

DESCRIPTION 


DATE | APPROVAL 


>)l 0 I REPLACED BY REV E WITH CHANGES 
^1 IPERTDRR A2/00 _ y/rSQ £/u - 


- 1 TABLE II_ 

_ TEST PROCEDURE. INSPECTION A SYMBOLS PER MIL-S-19500 _, 

STANDARD TEST CONDITIONS, UNLESS OTHERWISE SPECIFIED: TA ■ 2S*C t 3»C _ 

GROUPS _ 

PARAMETER T TEST LTPO (X) 


_ PARAMETER _ 

SUB GROUP 1; 

PHYSICAL DIMENSIONS 
SUB GROUP 2; 

SOLDERING 

‘TEMPERATURE .CYCLING 
.THERMAL SHOCK 

MOISTURE RESISTANCE _ 

■SU B ,GROUP 3; > 

SHOCK 

CONSTANT ACCELERATION 
,VIBRATION FATIGUE 
VIBRATION VARIABLE FREQUENCY 


SUB GROUP 4: 

■LEAD FATIGUE 

SUB GROUP 5; 
BAROMETRIC PRESSURE 
(OPERATING! 

SALT ATMOSPHERE 
SUB GROUP 6: 

STORAGE .LIFE 

SUB GROUP 7; 
OPERATING LIFE 


PER SKETCH _ 5 

PER MlL-S-19500 5 

■f—65 TO *200*0, 5 CYCLES PER MIL-STD-202 C0MBINE0 
METHOD 102. TEST CONDITION C 
100 *C TO 0*C 

PER MIL-3-19500 _ 

1500 6. 0.5* SEC. 5 BLOWS.IN XI, VI. 5 

Y2, Z1 DIRECTIONS, 20 BLOWS TOTAL 
<20,0006 
206 

<206 FROM 5 TO 2000 CYCLES LIMITED TO 
’ .504, 3 CYCLES. 15 MINUTES PER CYCLE 
PER MINIMUM. ___ 

PER MlL-3-19500, EXCEPT NO 3/52 5 

.RESTRICTION 

- m 

200,000 FEET 60 SEC. USE ICBO 5 

END POINT TEST COMBINED 

MIL-8-19500 _;_ 

<T»tg»200»C, METHOD B, 1000 HR. _ »5 

P»500*W, VCB»750 MIN., TA»25*C >5 

METHOD B, 1000 HOURS. 


FOR INFORMATION ONLY 

CUSS B RELEASE TDR Na QQ/zo „ DATE 




END POINTS 

END <P0tNTS FOR SUB GROUPS 
2, 3, 5, 6 ANO 7 


LIMITS 


TEST CONDITIONS 

SYMBOL 

MIN 

MAX 

10=100 mA 

HFE 

31 

132 

VCE*10V 




IE=0 

ICBO 

- 

100 

VCB=90V 
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REPLACES REV DWI7H CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PERTDRR OZ/oo 


\nhfa 


REQUIREMENTS: 

GENERAL: 

s INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION PEOUIPEMENTS OF 
ND 1002051, UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
M| L-p-i9+9i LEVEL A. 

UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: f . SHALL AC .. PER ND 1015402 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKIN6: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MTE CODB; ..NASA MAKING .NUMG6R - AMO -REV IS ION LETTER' ''•'I a ' 

. AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
jLETTEJ?. 

MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 

ELECTRICAL REQUIREMENTS: PER TABLE II 

COLLECTOR CUTOFF CURRENT (ICBO) AT Tc=100°C 
EMITTER CUTOFF CURRENT <IfBO> 

SWITCHBACK VOLTAGE (LVcEO) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

BASE SATURATION V0LT*6E <YBE(SAT)) 

STATIC FORWARD CURRENT TRANSFER RATIO (Hfe) 


DESIGN REQUIREMENTS: . 

ELECTRICAL RATINGS: PER TABLE I 
ELECTRICAL CHARACTERISTICS: PER TABLE 11 
STORAGE TEMPERATURE: -65°C TO ♦200°C 

POWER DISSIPATION TOTAL, 25°C CASE TEMPERATURE: 1.8 WATTS. 
DERATING: 10.3 MILLIWATTS PER DEGREE CENTIGRADE ABOVE 
25°C. ? 

POWER DISSIPATION TOTAL, 25°C AMBIENT TEMPERATURE: 500 
MILLIWATTS. 

LIFE TEST CONDITIONS FOR ND 1002051 ARE THE SAME AS THE 
BURN-IN CONDITIONS ,_ 
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(l) EMITTER 
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REVISIONS 

• YM pgicmmow _ 

REPLACES REV D WITH CHANGES 
E AND UPGRADED TO CLASS A 
RELEASE PERTORR turn 


DATE I APPROVAL 


i7/yo 


SPECIAL CONOITIONIN6 BY SUPPLIER: 

BURM-IH: URSTS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE:. 250 t5?C 

2. COLLECTOR VOLTAGE V CB : 45 VDC t 5% -_ 

3. POWER DISSIPATION: 225 MW £10* 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: . 

a. EMITTER CUTOFF CURRENT (IFBO). 

b. COLLECTOR CUTOFF CURRENT, IqbO 

e. COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hpE (AT 
wMtai ortoir ilij ouLUuiun ourmc.nl} 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READIN6 AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVING CHANGED MORE THAN 20* IN hFE. OR HAVIN6 INCREASED 
. MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN J NANOAMPERE) SHALL NOT BE ACCEPTABLE. 


TABLE I 


MAXIMUM RATINGS AT Tc=25°C (UNLESS OTHERWISE SPECIFIED) 
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DISSIPATION 


TYPE DESIGNATION 


FOR REF ONLY 


lili 



v 

l 




E REPLACES REV( D) WITH CHANGE 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

-A -4- 


DO NOT SCALE THIS DRAWING 


MATERIAL - 


HEAT TREATMENT 


FINAL FINISH 



MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


TRANSISTOR 
SILICON, NPN 

SPECIFICATION CONTROL DRAWING 


COOE (DENT NO. I SIZE 


SCALE NONE 


NASA DRAWING NO. 

1010357 



g PHOTOGRAPHIC SCALE ONLY 













































































































1 


m 





jfc * 

0; 

m 


4 s 

p#4s 





.Mi 

M\ 

m 













^ ^ ^ ,”TT: JTT3*', ‘I *Fi 
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WENT THEREAT INCURS NO RESPONSIRILITY NOR ANT OBLIGATION WHATSOEVER: 
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_ - TABLE H 

IeLECTRICALaCHARACIERISI lC$1 AT Tq * 25*C,f* 1KC; (UNLESS1OTHERWISE-SPECtFIED) 


PARAMETER 

COLLECTOR CUT-OFF CURRENT 


COLLECTOR CUT-OFF CURRENT 


I EMITTER CUT-OFF CURRENT 


BREAKDOWN VOLTAGE, COLLECTOR 

LTO BASE _ ; __ 

BREAKDOWN VOLTAGE, EMITTER 
TO BASE _____ 


SWITCHBACK VOLTAGE 


TEST 

CONDITIONS 

VCB-90V 

IE=0 

VCB*90V 

IE*0 

TC*150 # C_ 

VBE=5V 

IC»0 

IC*100uA 

IE s O 

IE=100mA 

IC=0 

IC=30mA 


SYMBOL 

LIMITS 

MIN 1 MAX 

UNITS 

ICBO 

- 

10 

miiA 

1CB0 

- 

15 

mA 

IEBO 

- 

10 

m»iA 

BVCBO 

120 

- 

VOLTS 

BVEBO 

7 

- 

VOLTS’ 


COLLECTOR CUTOFF CURRENT 

rc*/oo°c 

WUs»«QOV 

• ww 1 

COLLECTOR SATURATION VOLTAGE 

IB-15nA 

IC=150mfl 
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OUTPUT ADMITTANCE 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION PEQUIPEMENTS OF 

ND 1002051, UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

HIL~$-19491 LEVEL A 

E. UNITS SHALL BE IN ACCORDANCE WITH MlL-S-19500 IN ADDITION 

TO THE REQUIREMENTS SPECIFIED HEREIN. 


REPLACES REV DWITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PERTDRR CU/oo 
REV6ED PER TDRR os* 75 


hM* L2(0* 



INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(D LEAD DATA: . . SHALL BE PER ND 1015402 

( 2 ) A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 

SHALL ACCOMPANY EACH SHIPMENT. 

(3) MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

DATE CODE; NASA DRAWING NUMBER AND REVISION LETTER - - 

AND SERIAL NUMBER SHALL BE PERMANENTLY - AND 
LEGIBLY MARKED ON THE PART PER MlL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-S-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 

(4) MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 

(1) COLLECTOR CUTOFF CURRENT (ICBO> AT Tc=100°C 

( 2 ) EMITTER CUTOFF CURRENT (lEBO) 

(3) SWITCHBACK VOLTAGE (LVCEO> 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

(3) BASE SATURATION VOLTAGE (VBE(SAT)) 

(6) STATIC FORWARD CURRENT TRANSFER RATIO (hpE) 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATINGS; PER TABLE I 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

C. STORAGE TEMPERATURE: -65°C TO ♦200°C 

D. POWER DISSIPATION TOTAL, 25°C CASE TEMPERATURE: 1.8 WATTS. 

DERATING: ,10.3 MILLIWATTS PER DEGREE CENTIGRADE ABOVE 
25°C. 

E. POWER DISSIPATION TOTAL, 25°C AMBIENT TEMPERATURE: 500 

MILLIWATTS. 

F. LIFE TEST CONDITIONS FOR ND 1002051 ARE THE SAME AS THE 

BURN-IN CONDITIONS __ 
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SPECIAL CONDITIONING BY SUPPLIER: 

»• BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: . 25° ±5°C 

2. COLLECTOR VOLTAGE V CB :45VDC t5% "~ 

3. POWER DISSIPATION: 225 MW ±10* 

B - THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: . 

a. EMITTER CUTOFF CURRENT (lEBO). 

b. COLLECTOR CUTOFF CURRENT, l C BO 

c. COLLECTOR SATURATION VOLTAGE, Vce(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hrr (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVING CHANGED. MORE THAN 20# IN h F E, OR HAVING INCREASED 
MORE THAN 3 TIMES IN lCBO (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN f NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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COLLECTOR CUT-OFF CURRENT 
COLLECTOR CUT-OFF CURRENT 

EMITTER CUT-OFF CURRENT 
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Spiral BACK VOLTAGE 

PULSED r SEE NOTE 1 _ 
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PARAMETER 


SMALL-SIGNAL, SHORT CIRCUIT 


TABLE 2T CONTINUED 
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TEST 

CONDITIONS 
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SMALL-SIGNAL, SHORT CIRCUIT 

INPUT IMPEDANCE 

VCB=10V 

IC=5mA 

hib 

SMALL-SIGNAL, OPEN CIRCUIT 

OUTPUT ADMITTANCE 

VCB=5V 

IC=1mA 

hob 

SMALL-SIGNAL, OPEN CIRCUIT 

OUTPUT ADMITTANCE 

VCB*10V 
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hob 

SMALL-SIGNAL, OPEN CIRCUIT 
REVERSE VOLTAGE. TRANSFER RATIO 

VCB=5V 
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SMALL-SIGNAL, OPEN CIRCUIT 
REVERSE VOLTAGE, TRANSFER RATIO 
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RATIO PULSED - SEE NOTE 1 _ IC=150mA 

SMALL-SIGNAL, SHORT CIRCUIT VCE=5V 

FORWARD CURRENT TRANSFER RATIO IC»1mA 

SMALL-SIGNAL, SHORT CIRCUIT VCE=10V 

FORWARD CURRENT TRANSFER RATIO i:=5mA 

SMALL-SIGNAL, SHORT CIRCUIT VCE=10V 

FORWARD CURRENT TRANSFER RATIO IC*50mA 

f=20mc 


NOTE 1: PULSE CONDITIONS: LENGTH = 300 uSEC.; DUTY CYCLE < 2% 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIER SHALL CONFORM. TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS OF 

ND 1002051, UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

MlL-S-19491 LEVEL A* • 

E. UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 

TO THE REQUIREMENTS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAO DATA: SHALL BE PER ND1015402 

(2) A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED) 

DASH NUMBER, AND REVISION LETTER, AND THE MANUFACTURER'S NAME 
TRADE OR CODE; DATE CODE; LOT CODEJ 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LE6IBLY MARKED ON THE PART PtR ,, ND1002019 MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON- 
■ . , TAINERS SHALL BE IN ACCORDANCE WITH MIL-S-19491 AND 

.. <SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER, 

(4) MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 

B-ELECTRICAL REQUIREMENTS: PER TABLE II 

(D COLLECTOR CUTOFF CURRENT <ICBO> *T Tc=100°C 

(2) EMITTER CUTOFF CURRENT (IEBO> 

(3) SWITCHBACK VOLTAGE (LVceo) 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

(5) BASE SATURATION VOLTAGE (VBE(SAT)) 

(6) STATIC FORWARD CURRENT TRANSFER RATIO (hpE) 


3. DESIGN REQUIREMENTS: . 

A. ELECTRICAL RATINGS: PER TABLE I 

B. ELECTRICAL CHARACTERISTICS: PER TABLE 11 

C. STORAGE TEMPERATURE: -65°C TO ♦200°C 

D. POWER DISSIPATION TOTAL, 25°C CASE TEMPERATURE: 1.8 WATTS. 

DERATING: 10.3 MILLIWATTS PER DEGREE CENTIGRADE ABOVE 
25°C. 

E. POWER DISSIPATION TOTAL, 25°C AMBIENT TEMPERATURE: 500 

MILLIWATTS. 

F. LIFE TEST CONDITIONS FOR ND 1002051 ARE THE SAME AS THE 

BURN-IN CONDITIONS -- 
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NOTES: 


GENERAL REQUIREMENTS: 

«. ONil SHIU. BE m BCCORDBNCE ...» »ll-W«00. IN ADDITION TD THE BEOOIBENENTS SPECIFIED HEREIN. 
D. ABSOLUTE NAXINIM RATINDS AT 25 J ) DEGREES CENTIGRADE AHBIEHT 

COLLECTOR TO EMITTER VOLTAGE (VCER): 100 VOLTS DC (RBE < 1001 
COLLECTOR TO BASE VOLTAGE (VCBO): 1 20 VOLTS DC °" ) * 

EMITTER TO BASE VOLTAGE (VEBO): 7 VOLTS, DC* 

LOWER LIMITING COLLECTOR TO EMITTER VOLTAGE (LVCEO)- 80 VOLTS nr 
COLLECTOR CURRENT (Ie): 500 MILL I AM PERES, DC * ° C ‘ 

COLLECTOR CURRENT (ie): 1 AMPERE, PEAK 

POWER DISSIPATION TOTAL. 25*C AMBIENT TEMPERATURE: 1.8 WATTS 

BnScD A I! MG: 10 ' 5 M,LUWflTTS PER DEGREE CENTIGRADE ABOVE 25*C 
POWER DISSIPATION TOTAL. 25«C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

C. .TEMPERATURE RANGE. OPERATING. JUNCTION: MINUS 65 TO PLUS 200 DEGREES rF*mr D «nc 
STORAGE: MINUS 65 TO PLUS 200 OEGREES CENTIGRADE. ° ECRKS CENTIGRflDE * 

0. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II 

LTPD: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE 3 PER NIL-S-i«snn 

«■*» «,CH BBC GREATER 

—s of ,.,s «,F.a»,s"5rjr:isr 1 ,“s:ys ss s £ i; e *“ l '" 

CONSTRUCTION REQUIREMENTS. 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED, PLANAR. 

B. CASE: METAL. SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL CONDITIONS. 

C. LEADS: THREE (3), SOLDERABLE, FLEXIBLE AND WELDABLE SOLID "KOVAR* 

GREASE AND OIL FREE, GOLD FLASHED, PER NO 1015402. CONDUCTORS; 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. Qotzo 0ATE 


A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

COLLECTOR: ELECTRICALLY CONNECTED TO CASE. (INTERNALLY). 

0. HEADER: SHALL BE HERMETICALLY (GLASS-KOVAR-) SEALED AND'IMPERVIOUS TO LIGHT 

E ' Z'im n^e!! L m 9 N«A fl !o D S Sl': C ppea°r E ANO/OR SYM0L - MTE CGGE . 

A TAG TO BE INCLUDED IN EACH SHIPPmG CONTAINEr! INTERI0R SHIPPING CONTAINER AS WELL AS ON 

ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF SPECIFICATION NO 1002000. 

PULSE CONDITIONS: LENGTH < 12 MILLISECONDS; DUTY CYCLE < 2*. 

QUALITY ASSURANCE: IN ACCORDANCE WITH TABLES I AND II AND NO 1015404 SECTION I. 

INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 
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ORIGINAL SOURCE OF SUPPLY: 

FAIRCHILD CAMERA A INSTRUMENT CORP. 

SEMICONDUCTOR DIVISION 

MOUNTAIN VIEW, CALIFORNIA 
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FART NUMBER 2N720A 
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TABLE I 


TEST PROCEDURE. INSPECTION A SYMBOLS PER MIL-S-|95QQ 

STANDARD TEST CONDITIONS. UNLESS OTHERWISE SPECIFIED: TA « 25»C ♦ 3«C- f-1ke 

GROUP A 

PARAMETER 

TEST 

CONDITIONS 

SYMBOL 


HITS 

MAX 

- UNITS 

LTPO (X) 

COLLECTOR CUT-OFF CURRENT 

VCB*90V 

IE=0 

ICBO 

MM 

10 
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rOMBIMPn 

COLLECTOR CUT-OFF CURRENT 

VCB=90V 

IE=0 

TA=150*C 

ICBO 
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15 

■ 



EMITTER CUT-OFF CURRENT 
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IEBO 
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10 


BREAKDOWN VOLTAGE. COLLECTOR 

TO BASE 

IC=100uA 

IE=0 

BVCBO 

120 
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VOLTS 


BREAKDOWN VOLTAGE, EMITTER 
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IE*100uA 
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BVEBO 
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BREAKDOWN VOLTAGE. LOWER LIMITING 
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NOTICE — WHEN SOVCRNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
■ENT THEREGY INCURS NO RESPONSIGILITY NON ANY OSLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDEN OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INS AMY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY RE RELATED THERETO. 


NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-C-11015. 

MIL-C-11015/18 AND MIL-C-11015/19 WITH THE 

EXCEP T IONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY 
COPPER CLAD. GOLD PLATED IN ACCORDANCE 

- WITH NASA DOCUMENT PS 1015401, LEAD DIAMETER 
0.025 PLUS OR MINUS 0.001. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(3) TOLERANCE SHALL BE PLUS OR MINUS 20 PERCENT 
FOR ALL VALUES OF CAPACITANCE. 

(4) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING 
AN AXIAL PULL OF 4 POUNDS MINIMUM. 

(5) MARKING: UNITS SHALL BE PERMANENTLY AND . 
LEGIBLY MARKED WITH THE MANUFACTURER'S 
IDENTIFICATION AND PART NUMBER. 

C. ADDITIONS: 

(1) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING 
2 CYCLES OF BENDS UNDER A 2 POUND VERTICAL 
PULL. A CYCLE SHALL CONSIST OF MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, 
THROUGH 90 DEGREES IN ONE DIRECTION, BACK 
180 DEGREES IN THE OPPOSITE DIRECTION AND 
BACK 90 DEGREES TO THE ORIGINAL POSITION. 

NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 

" (2) UNITS SHALL BE CAPABLE OF WITHSTANDING THE 

ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT ND 1002000. 

(3) SUPPLIER SHALL CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS OF NASA DOCUMENT 
PS 1015404 SECTION 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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MOTICK — ■MEM GOVERNNENT DNAWINM. SPECIFICATION*. OR OTHER DATA 
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RELATED SOVERNMfRT PROCUREMENT OPE RAT I ORTH IU "' ™°* T ATSO EVER* 
■IHT THEREBY INCURS NO RESPONSIBILITT MOR AMT ORLIOATIOR WHATSOEVER, 
ANDTHEFACT THAT THE GOVERNMENT MAT H^E rOR«UWTE^ WRN'SMED. •• 
IN ART WAT SUPPLIED THE SAID DRAWINGS. »F*CIFIC*TIONS ON OTHER HAMMER 
■OT TO SC RC6AR0ED ST IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
lis Ait R.GMTsSi PERMISSION TO HRNUFSCTUU USE.OR SELL ANT 
PATENTEO INVENTION THAT MAT IN ANT WAY SE RELATED THERETO. 


NOTES: 


1. 


REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-C-11015, 
MIL-C-11015/18 AND MlL-C-11015/19 WITH THE 
EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOT 
COPPER CLAD. GOLD PLATED IN ACCORDANCE 

WITH NASA DOCUMENT PS 1015401, LEAD DIAMETER 
0.025 PLUS OR MINUS 0.001. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

TOLERANCE SHALL BE PLUS OR MINUS 20 PERCENT 
FOR ALL VALUES OF CAPACITANCE. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING 
AN AXIAL PULL OF 4 POUNDS MINIMUM. 

MARKING: UNITS SHALL BE PERMANENTLY AND 
LEGIBLY MARKED WITH THE MANUFACTURER'S 
IDENTIFICATION AND PART NUMBER. 


( 3 ) 


(4) 


(5) 


C. ADDITIONS: 

( 1 ) 
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EACH LEAD SHALL BE CAPABLE OF WITHSTANDING 
2 CYCLES OF BENDS UNDER A 2 POUND VERTICAL 
PULL. A CYCLE SHALL CONSIST OF MOVING THE 
BODY OF THE UNIT. WHILE IN THE SAME PLANE. 
THROUGH BO DEGREES IN ONE DIRECTION. BACK 
180 DEGREES IN THE OPPOSITE DIRECTION AND 
BACK 90 DEGREES TO THE ORIGINAL POSITION. 

NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 

(2) UNITS SHALL BE CAPABLE OF WITHSTANDING THE 
ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT ND 1002000. 

(3) SUPPLIER SHALL CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS OF NASA DOCUMENT 
PS 1015404 SECTION 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY HIL-D-70327. 
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REVISIONS 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS t ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PSKPRIRFO IN IIIL-D-70377 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DunimG TRAnSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM 

UNITS SHALL MEETALL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 
SPECIFIED HEREIN. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER OUTLINE AND TABLE I. 

LEAD DATA: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED 
PER ND 1015401 EXCEPT FOR A 50 TO 100 MICRO INCH FLASH 
OF NICKEL UNDER THE GOLD PLATE. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE PERMA¬ 
NENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
OR SYMBOL, THE NASA DRAWING NUMBER, DASH NUMBER, 
REVISION LETTER AND COLOR BAR TO INDICATE COMPLETION 
OF BURN-IN. MANUFACTURER'S PART OR TYPE NUMBER, 
CAPACITANCE, CAPACITANCE TOLERANCE AND VOLTAGE RATING 
MAY ALSO BE MARKED ON THE PART. EACH CONTAINER SHALL 
BE MARKED WITH THE NASA DRAWING AND DASH NUMBER TO¬ 
GETHER WITH THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AT ♦25°C AND 2 t 0.2 V RMS, 

1000 ♦ 100 CPS. 

CAPACITANCE TOLERANCE: 1 10JC AT *25°C AND 2 i 0.2 V RMS, 
1000 ♦ 100 CPS. 

DISSIPATION FACTOR: 0.015 MAX FOR CAPACITORS 680 UUF AND 
BELOW. 0.025 MAX FOR CAPACITORS 820 UUF AND ABOVE. 

MEASURED AT ♦25°C AND 1000 t 100 CPS. _ 

INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT 
♦25°C; 500 MEGOHMS MIN AT ♦125°C. 
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NOTICK - WMtN •OVCRNNCNT M A WINKS. SPCCIF (CATIONS. ON OTMtS SATA 
ANC NSCS TON ANT NWNNOSI OTMN THAN IN tONNCCTION WITH A StftNITILT 
NKIATID SOVCNNHSHT MOCUNCNCNT ONCNATION THK UNITCO STATS* SOVCNN- 
NCNT THSNCAT INCURS NO RCSPONSINILITT NON ANT OKIISATION WMATSOCTCR; 
ANN TNC FAC. THAT THC SOVCRNMCNT NAT NAVt FORNVLATCD. FURRISMCD ON 
IN ANT WAT SNPRLICO THC SAIO ORAWINNS. SRCCIFICATIONS ON OTHCR DATA IS 
NOT TO SC MSANOCO ST INRLICATION ON OTMCRWIIC AS IN ANT NAMNCN 
LICCNSINS TNC KOCSCR ON ANT OTHCR RCRSON » CONDONATION. ON CONVKT. 
INS ANT RISHTS ON RCRNISSION TO NANUP ACTUM. USC. ON SU.L ANT 
MTCNTSB INVCNTION THAT NAT IN ANT WAT SC RCLATCS TNC NS TO. 


DESI6N REQUIREMENTS: 

PER MIL-C-11015/18 AND MIL-C-11015/19 IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

DC WORKING VOLTAGE: 200 VOLTS AT ♦150°C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦150®C. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 
FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOW¬ 
ING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR, 

BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90* TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 

cm- uvmwaiwoL. 

ENVIRONMENTAL: 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10-4 MM OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 
NO 1002045 SHALL BE 1 10*. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 48 t 2 HOURS 
AT 500 VDC AT A TEMPERATURE OF ♦125°C. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN. 
CAPACITANCE 
DISSIPATION FACTOR 
INSULATION RESISTANCE 

THE BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOLLOWING BURN-IN SHALL NOT 
BE ACCEPTABLE. 

LIMITS: 

CAPACITANCE: WITHIN INITIAL TOLERANCE. 

DISSIPATION FACTOR: 0.015 MAX FOR CAPACITORS 680 
UUF AND BELOW. 0.025 MAX FOR CAPACITORS 820 UUF 
AND ABOVE. 

INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT ♦25°C 

500 MEGOHMS MIN AT *125°C 

A LOT SHALL NOT BE ALLOWED TO HAVE MORE THAN 1-1/4* TOTAL 
FAILURES AS A RESULT OF THE BURN-IN. FAILURES IN EXCESS OF 
THE ABOVE DISQUALIFIES THE LOT. 
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NATCNTCO INVCNTION 


OTH1NWISI AS IN ANY NANN1N 
CORPORATION. OR CONVKY- 
NANUFACTURI. USA. OR SELL ANT 
M RELATED THERETO. 


REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

3. BODY mounting shall be such that capacitors can be 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM 

E UNITS SHALL MEEt’aLL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 
SPECIFIED HEREIN. 

2 INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE AND TABLE I. 

2 . LEAD DATA: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED 

PER ND 1015401 EXCEPT FOR A 50 TO 100 MICRO INCH FLASH 
OF NICKEL UNDER THE GOLD PLATE. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

3. MARKING: PER NO 1002019 EACH CAPACITOR SHALL BE PERMA¬ 

NENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
OR SYMBOL, THE NASA DRAWING NUMBER, DASH NUMBER, 
REVISION LETTER AND COLOR BAR TO INDICATE COMPLETION 
OF BURN-IN. MANUFACTURER'S PART OR TYPE NUMBER, 
CAPACITANCE, CAPACITANCE TOLERANCE AND VOLTAGE RATING 
MAY ALSO BE MARKED ON THE PART. EACH CONTAINER SHALL 
BE MARKED WITH THE NASA DRAWING AND DASH NUMBER TO¬ 
GETHER WITH THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE: PER TABLE I AT *25°C AND 2 t 0.2 V RMS, 

1000 ♦ 100 CPS. 

2 . CAPACITANCE TOLERANCE: ± 10% AT ♦25°C AND 2 i 0.2 V RMS, 

1000 ♦ 100 CPS. 

3. DISSIPATION FACTOR: 0.015 MAX FOR CAPACITORS 680 UUF AND 

BELOW. 0.025 MAX FOR CAPACITORS 820 UUF AND ABOVE. 
MEASURED AT ♦25°C AND 1000 i 100 CPS. _ 

4. INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT 

♦25°C; 500 MEGOHMS MIN AT ♦125®C. 
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REVISIONS 
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RELATED SOVERNMENT PROCUREMENT OPERATION. THE *®J**J* 
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NOT TO RE RECARDED AT IMPLICATION OR OTHERWISE AS IN ANT MANNER 

licensinc the holder or ant other person or corporation, or convet- 

3. DESIGN REQUIREMENTS: Tn xur 

fl. PER MIL-C-11015/18 AND MIL-C-11015/19 IN ADDITION TO THE 

REQUIREMENTS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: 200 VOLTS AT +150°C. 
c OPERATING TEMPERATURE RANGE: -55°C TO ♦150°C. 
d'. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 
FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOW¬ 
ING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

E. ENVIRONMENTAL: 

1 REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10-* MM OF MERCURY FOR 96 HOURS. 

2. LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 
ND 1002045 SHALL BE t 10*. 

i SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 48 i 2 HOURS 
AT 500 VDC AT A TEMPERATURE OF ♦125°C. 

B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN. 

! CAPACITANCE 

2 DISSIPATION FACTOR 

3 INSULATION RESISTANCE 

C. THE BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. 

D UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOLLOWING BURN-IN SHALL NOT 
BE ACCEPTABLE, 
i. LIMITS: 

(a) CAPACITANCE: WITHIN INITIAL TOLERANCE. 

(b) DISSIPATION FACTOR: 0.015 MAX FOR CAPACITORS 680 

UUF AND BELOW. 0.025 MAX FOR CAPACITORS 820 UUF 
AND ABOVE. 

(c) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT ♦25°C 

500 MEGOHMS MIN AT +125°C 

E A LOT SHALL NOT BE ALLOWED TO HAVE MORE THAN 1-1/4* TOTAL 

FAILURES AS A RESULT OF THE BURN-IN. FAILURES IN EXCESS OF 
THE ABOVE DISQUALIFIES THE LOT. 
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‘REPLACES REV E WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 0 lilt 

' REVISED PER TDRR 14721 
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56 

68 
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100 

120 

150 

180 

220 

270 
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470 
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1000 
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1800 
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10000 
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NOTICK — WMtR COVKRRMCRT DIAKIMI. SMCIFICATIORS. OK OYMtR DATA 
AM UUD FOR ANT PURPOSK OTHIA THAN IN tONNCCTION WITH A OCFINITCLY 
MLATIO 60VINNNCNT PROCUREMCNT OFCNATION. THE UNITED STATE* COVER*. 
■ENT TMEMOT INCURS NO RCSPONSIRIUTV NOR ANT ONLICATION WHATSOEVER: 
ANO THE FACT THAT THE COVERNMENT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SURFLIEO THE SAIO DTAWINRS. SRSCIFICATIONS OR OTHER DATA It 
NOT TO DE RCtAROCO DT INFLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSINR THE HOLDER OR ANT OTHER FSRSON OR CORFORATION. OR CONVEY- 
I NR ANY RIRHTS OR RERWISSIOM TO HANUFACTWM. USE. OR MtL ARY 
PATENTED INVENTION THAT HAY IN ANY WAV DC RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 


B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN NO 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 

MANNER AS TO INSURE THE FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 

SPECIFIED HEREIN. 

' 2 INSPECTION ANO ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE AND TABLE I. 

2 . LEAD DATA: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED 

PER ND 1015401 tXCEPT FOR A 50 TO 100 MICRO INCH FLASH 
OF NICKEL UNDER THE GOLD PLATE. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

3. MARKING: PER NO 1002019 EACH CAPACITOR SHALL BE PERMA¬ 

NENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
OR SYMBOL, THE NASA DRAWING NUMBER, DASH NUMBER, 
REVISION LETTER AND COLOR BAR TO INDICATE COMPLETION 
OF BURN-IN. MANUFACTURER'S PART OR TYPE NUMBER, 
CAPACITANCE, CAPACITANCE TOLERANCE AND VOLTAGE RATING 
MAY ALSO BE MARKED ON THE PART. EACH CONTAINER SHALL 
BE MARKED WITH THE NASA DRAWING AND DASH NUMBER TO¬ 
GETHER WITH THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE: PER TABLE I AT ♦25°C AND 2 t 0.2 V RMS, 

1000 ♦ 100 CPS. 

2 . CAPACITANCE TOLERANCE: PERTflafiflT ♦25°C AND 2 ♦ 0.2 V RMS, 

1000 ♦ 100 CPS. 


3. DISSIPATION FACTOR: 0.015 MAX FOR CAPACITORS 680 UUF AND 
BELOW. 0.025 MAX FOR CAPACITORS 820 UUF AND ABOVE. 
MEASURED AT ♦25°C AND 1000 t 100 CPS. __ 


4. INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT 



♦25°C; 500 MEGOHMS MIN AT ♦125 # C. 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON 



ND 1002034 FOR THIS DRAWING. 
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NOTICC - WMCN GOt'RNNtNT ORAWINtt. SPtCIFICATIONS. OH OTHIH DATA 
AM USED FOR AMT PUR POST OTHER THAR IN CONNECTION WITH A DEFINITELY 
RSLATEO GOVERNMENT PROCUREMENT OPERATION THE UNITEO STATER GOVERN. 
NENT THEREDT INCURS NO RESPONSIGIUTV NOR ANT OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT HAT HAVE FORMULATEO. FURNISHED ON 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA It 
NOT TO RE RECAROED IT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
ING ANT RIGHTS OR PERMISSION TO NANUFACTUM. UM. OR SILL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATED TNEMTO. 


DESIGN REQUIREMENTS: 

A. PER MIL-C-11015/18 AND Ml L-C-11015/19 IN ADDITION TO THE 

REQUIREMENTS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: 200 VOLTS AT ♦150°C. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦150°C. 

D. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 

FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOW¬ 
ING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

E. ENVIRONMENTAL: 

1. REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING ANO 

AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10~* MM OF MERCURY FOR 96 HOURS. 

2. LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 

NO 1002045 SHALL BE ♦ 10%. 

SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 48 ♦ 2 HOURS 

AT 500 VDC AT A TEMPERATURE OF ♦125°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN. 

1. CAPACITANCE 

2 . DISSIPATION FACTOR 

3 INSULATION RESISTANCE 

C. THE BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. 

D. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 

EXCEED THE SPECIFIED LIMITS FOLLOWING BURN-IN SHALL NOT 
BE ACCEPTABLE. 

1. LIMITS: 

(a) CAPACITANCE: WITHIN INITIAL TOLERANCE. 

(b) DISSIPATION FACTOR: 0.015 MAX FOR CAPACITORS 680 

UUF AND BELOW. 0.025 MAX FOR CAPACITORS 820 UUF 
AND ABOVE. 

(c) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT *25°C 

500 MEGOHMS MIN AT *125 e C 

E. A LOT SHALL NOT BE ALLOWED TO HAVE MORE THAN 1-1/4% TOTAL 

FAILURES AS A RESULT OF THE BURN-IN. FAILURES IN EXCESS OF 
THE ABOVE DISQUALIFIES THE LOT. 
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MOTICC — WMtN COVCRNMCMT DtAWINCS mCl'ICATIONS 0« OTMt* DATA 
AM SlttO fO« AMT PURPOSE OTNIM TMAN IN tORRfCTIOR WITH A DEFINITELY 
RELATED ROVERNMERT PROCUREMENT OMNI TION TMS UNITCD STATEt SOVERM- 
MENT TMCRERV INCUMS MO IlfSPONS'RILITV MOM AMT ORLISATION WHATSOEVER: 
AMO TNI FACT THAT TNI SOVERNNENT MAT HAVf FORMULATED. FUNNISHCO. ON 
IN ANT WAT SUPPLIED TMC SAID DRAWiNSS. SPECIFICATIONS ON OTHER DATA It 
NOT TO M NCSANOCO NT INDICATION ON OTHERWISE At IN ANT NAMNCN 
LICENSINC TMC NOiDCN ON ANT OTHCN FCNtON ON CORPORATION. ON CONVfT- 
INC ANT NICMTIi ON MNNIMION TO MANUFACTURE. USE. ON SELL ANT 
MTCNTCO INVENTION TNAT NAT IN ANT WAT NC NCLATEO TMBNETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING 
BY MlL-D-7032?. 


IN ACCORDANCE WITH STANDARDS PRESCRIBED 


B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 

MANNER AS TO INSURE THE FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM 

E UNITS SHALL MEET*ALL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 
SPECIFIED HEREIN. 

2 INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE AND TABLE I. 

2 . LEAD DATA: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED 

PER ND 1015401 EXCEPT FOR A 50 TO 100 MICRO INCH FLASH 
OF NICKEL UNDER THE GOLD PLATE. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

3. MARKIN6: PER NO 1002019 EACH CAPACITOR SHALL BE PERMA¬ 

NENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
OR SYMBOL, THE NASA DRAWING NUMBER, DASH NUMBER, 
REVISION LETTER AND COLOR BAR TO INDICATE COMPLETION 
OF BURN-IN. MANUFACTURER'S PART OR TYP* NUMBER, 
CAPACITANCE, CAPACITANCE TOLERANCE AND COLTAGE RATIN6 
MAY ALSO BE MARKED ON THE PART. EACH CONTAINER SHALL 
BE MARKED WITH THE NASA DRAWING AND DASH NUMBER TO¬ 
GETHER WITH THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE: PER TABLE I AT *25°C AND 2 t 0.2 V RMS, 

1000 ♦ 100 CPS. 

2. CAPACITANCE TOLERANCE: f®T«£l«r ^•C AND 2 t 0.2 V RMS, 
1000 ♦ 100 CPS. 

3. DISSIPATION FACTOR: 0.015 MAX FOR CAPACITORS 680 UUF AND 
BELOW. 0.025 MAX FOR CAPACITORS 820 UUF AND ABOVE. 
MEASURED AT ♦25°C AND 1000 1 100 CPS. 

4. INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT 
♦25°C; 500 MEGOHMS MIN AT ♦125°C. 


B. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WMKN 60VMNMCNT DAAWIMM. SHCIFICATIONS. OR OTHCR OAT* 
ARC UMO POR ART PURPOSC OTHCR THAN IN iCONNCCTION WITH A OCPINITCLT 
RCLATCD 60VCRNNINT PROCURCMINT OPERATION THE UNITCO STATES ROVCRN. 
■ENT THCNCRY INCURS NO RCSPONSIRILITV NOR ANT ORUCATION WHATSOEVER: 
ANO THE FACT THAT THE OOVERNNCNT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
HOT TO Rt RCSAROCO DT IMPLICATION ON OTHERWISE AS IN ANY MANNER 
LICCNSIN* THE HOLDER OR ANY OTHCR PERSON OR CORPORATION. OR CONVEY. 
INC ANT RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMV 
PATENTED INVENTION THAT MAT IN ANT WAT DC RCLATCD THERETO. 


3. 


4. 


DESIGN REQUIREMENTS: 

A. PER MIL-C-11015/18 AND M'L-C-11015/19 IN ADDITION TO THE 

REQUIREMENTS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: 200 VOLTS AT ♦150°C. 

c OPERATING TEMPERATURE RANGE: -55°C TO ♦150°C. 

D. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 

FOR ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOW¬ 
ING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL AXIAL POSITION, BEND THE CAPACITOR 
BODY IN A PLANE 90°, THEN BACK 180° TO THE OPPOSITE 
EXTREME, AND THEN BACK 90° TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

E. ENVIRONMENTAL: 

1 REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER ANO SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10~* MM OF MERCURY FOR 96 HOURS. 

2. LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 
ND 1002045 SHALL BE ♦ 10%. 

SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 48 t 2 HOURS 

AT 500 VDC AT A TEMPERATURE OF ♦125°C. 

B. THE MANUFACTURER SHALL DETERMINE THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN. 

1. CAPACITANCE 

2 DISSIPATION FACTOR 

3 INSULATION RESISTANCE 

C. THE DATA FOLLOWING BURN-IN SHALL BE RECORDED AND SHALL BE INCLUDED 

WITH EACH SHIPMENT. 

D. CAPACITORS WHICH DO NOT MEET THE FOLLOWING REQUIREMENTS PRIOR TO 

AND FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

1. LIMITS: 

(a) CAPACITANCE: WITHIN INITIAL TOLERANCE. 

(b) DISSIPATION FACTOR: 0.015 MAX FOR CAPACITORS 680 

UUF AND BELOW. 0.025 MAX FOR CAPACITORS 820 UUF 
AND ABOVE. 

(c) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT *25 0 C 

500 MEGOHMS MIN AT *125°C 

E. A LOT SHALL NOT BE ALLOWED TO HAVE MORE THAN 1-1/4% TOTAL 

FAILURES AS A RESULT OF THE BURN-IN. FAILURES IN EXCESS OF 
THE ABOVE DISQUALIFIES THE LOT. 
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NOTE 1: PARTS PROCURED TO THIS DASH NO. SHALL NOT BE EXPOSED 
TO TEMPERATURE IN EXCESS OF ♦70°C AND SHALL BE EXEMPT 
FROM THE REQUIREMENTS OF PARA. 4 "SPECIAL CONDITIONING". 
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REVISIONS 


_ TABLE I _ 

CAPACITANCE DIMENSIONS TOLERANCE 

(UUF) PER ' N 

FIGURE % 


REPLACES REV E WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 0 Z 3 H 

REVISED PER TDRR 14721 
REVISED PER TDRR 22575 _ 

REVlSEO PER TORR 26338 
REVISED PER TDRR 28562 


■a/ifa PS 

vK ~ 

c/itkr ujM 


47 1 ± 10 

56 _ 1 u 

68 _ 1 

82 _ 1 

100 _ 1 

120 _ 1 t 

150 _ 1 

_180_ 1 

220 _ 1 

270 _ 1 

330 _ 1 

390 _ 1 

470 _ 1 

560 _ 1 

680 _ 1 

820 _ 1 

1000 _ 1 

1200 _ 2 

1500 _ 2 

1800 _ 2 

2200 _ 2 

2700 _ 2 

3300 _ 2 

3900 _ 2 

4700 _ 2 

5600 _ 2 

6800 _ 2 

8200 _ 2 

10000 _ 2 w 

39 1 _ ± 10 

470 I 1 ±5 

PAIR OF -4, 82 UUF ±10% TOLERANCE 
CAPACITORS WITH CAPACITANCE PER 
PARA. 2.B.1 MATCHED TO WITHIN 5%. 
PAIRS SHALL BE SELECTED FROM THE 

SAME DIELECTRIC LOT. _ 

452 1 ±3 

_SEE NOTE 1 
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AROUSED FO* M *MYVuVl^VoTMt"^'* N ***CON nVcTION "wi °* OTHf " DATA 

R 1 »t T 5n«WA"um^ 

AND THE FACT THAT THE GOVERNMENT MAT HAv/ro^Miu >tI!>° N WMATSOEVt ": 
IN ANT WAT SUPPLIED THE SAID DRAWINGS «Mrir?r ru **"* M£ «> <>■ 
NOT TO GE REGARDED IV IMPL.«"oN 'Ol‘"rlVlimi 

LICENSING THE HOLDER OR ANT OTHER PERSON OR CORKIRATIOM SI rn-w/v 
INC ANT RIGHTS OR PERMISSION TOMANUFACTURE 

PATENTED INVENTION THAT MAT IN ANT WAY « RELATED THERET ^ “ LL *"* 


NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-C-11015, 
MIL-C-11015/18 AND MIL-C-11015/19 WITH THE 
EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOT 
COPPER CLAD, GOLD PLATED IN ACCORDANCE 

WITH NASA DOCUMENT PS 1015401. LEAD DIAMETER 
0.025 PLUS OR MINUS 0.001. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(3) TOLERANCE SHALL BE PLUS OR MINUS 20 PERCENT 
FOR ALL VALUES OF CAPACITANCE. 

(4) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING 
AN AXIAL PULL OF 4 POUNDS MINIMUM. 

(5) MARKING: UNITS SHALL BE PERMANENTLY AND 
LEG IBLY MARKED UITH THE MANUFACTURER•S 
IDENTIFICATION AND PART NUMBER. 

C. ADDITIONS: 

(1) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING 
2 CYCLES OF BENDS UNDER A 2 POUND VERTICAL 
PULL. A CYCLE SHALL CONSIST OF MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, 
THROUGH 90 DEGREES IN ONE DIRECTION, BACK 

180 DEGREES IN THE OPPOSITE DIRECTION AND ' 
BACK 90 DEGREES TO THE ORIGINAL POSITION. 

NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 

(2) UNITS SHALL BE CAPABLE OF WITHSTANDING THE 
ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT ND 1002000. 

(3) SUPPLIER SHALL.CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS OF NASA DOCUMENT 
PS 1015404 SECTION 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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FIG 

NUMBER 

1 

47 
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VK20CW470M 

2 

56 

1 

VK2QCW560M 

3 

68 
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VK20CW680M 

4 

82 
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VK20CW82QM 

5 

100 
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1 

VK20CW121M 

7 

150 

1 

VK20CW151M 

8 

180 
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13 
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15 
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16 
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1 
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18 
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19 

1500 
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20 
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VK30CU182M - 

21 

2200 

2 

VK30CW222M 

22 

2700 

2 

VK30CW272M 

23 

3300 

2 
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24 

3900 

2 

VK30CW392M 

25 

4700 

2 

VK30CW472M 

26 

5600 

2 

. VK30CW5G2M 

27 

6800 

2 

VK30CU682M 

28 

8200 

2 

VK30CW822M 

29 

10000 

2 

VK30CW103M 
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1, GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

I. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF N01002049. 

C. QUALITY ASSURANCE PROVISIONS SHALL BE IN ACCORDANCE WITH ND1015404. CLASS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MIL-R-22097, EXCEPT 
AS OTHERWISE SPECIFIED HEREIN. 

E. NARKING: UNITS SHALL BE MARKED PER NIL-STD-130 WITH THE NASA PART NUMBER, 

DASH NUMBER, REVISION LETTER, CIRCUIT DIAGRAM, RESISTANCE VALUE, LEAD IDENTIFICATION 
ANO MANUFACTURER'S NAME AND/OR SYMBOL. 

2. Inspection a acceptance: 


A. LEAD MATERIAL: PINS OR WIRE LEADS, AS APPLICABLE PER TABLE I. 

(1) PIN TERMINAL MATERIAL: IRON-NICKEL, COBALT ALLOY PER ND1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 

-c >. each SHIPMENT. 

(2) WIRE LEAD TERMINALS: SHALL BE 130 AWG, COLOR CODED, -TEFLON WIRE PER NIL-W-16878, TYPE E. 

B. RESISTANCE: PER TABLE I 

C. END RESISTANCE: 1.0 OHMS MAXIMUM 

D. DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS 

E. INSULATION RESISTANCE: TOOO MEGOHMS MINIMUM AT 500 VOLTS DC 
3: DESIGN REQUIREMENTS: 


A. RESOLUTION: INFINITE 

B. POWER RATING: 1.5 WATTS B125*C*;OERATINC LINEARLY TO ZERO AT 200*C 

C. ELECTRICAL ROTATION: 321/2 t 1/2 TURN 

0. MECHANICAL ROTATION: 351/2 t 1 TURN 

E. TORQUE: 8.0 OUNCE- INCHES MAXIMUM ; 0.1 OUNCE-INCHES MINIMUM 

F. CONTACT RESISTANCE: 4* OF TOTAL RESISTANCE, MAXIMUM 

G. SETTING STABILITY: SLIDER SHALL NOT SHIFT MORE THAN 0.05% (0.03% FOR DASH 21 ANO 22) OF SET POINT 
WITH A 10 POUND REVERSING AXIAL LOAD. AFTER ENVIRONMENTAL TESTS SLIDER SHALL BE WITHIN 0.15% 
(O.l0% FOR DASH 21 AND 22) OF INITIAL SETTING. 

H. STAINLESS STEEL, PASSIVATED PER MIL-F-14072 TYPE I OR I (300). 

I. DIELECTRIC WITHSTANDING VOLTAGE (70,000 FEET): 350 VOLTS RMS 


A. SPECIAL CONDITIONING: 


A. UNITS SHALL BE BURNED IN AT 100% OF RATED POWER FOR 100 HOURS «125*C. 

ALL UNITS WHICH DRIFT OUT OF.SPEC IF I ED TOLERANCE SHALL.BE REJECTED. UNITS 
SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5% FROM INITIAL VALUE 
UNITS SUPPLIED UNDER ALL OTHER DASH NUMBER SHALL NOT DRIFT MORE THAN 2% 
FROM INITIAL VALUE. 
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|1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002049. 

C. QUALITY ASSURANCE PROVISIONS SHALL BE IN ACCORDANCE WITH NDI015404, CLASS 2. 

0. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF HIL-R-22097. EXCEPT 

AS OTHERWISE SPECIFIED HEREIN. 

E. MARKING: UNITS SHALL BE MARKED PER NIL-STD-130 WITH THE NASA PART NUMBER, 

DASH NUMBER, REVISION LETTER, CIRCUIT DIAGRAM, RESISTANCE VALUE, LEAD IDENTIFICATION 
AND MANUFACTURER'S NAME AND/OR SYMBOL. 

| 2. INSPECTION A ACCEPTANCE: 

A. LEAD MATERIAL: PINS OR WIRE LEADS, AS APPLICABLE PER TABLE I. 

(1) PIN TERMINAL MATERIAL: NICKEL PER ND1015400. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 

■irii ; h each shipment. 

(2) WIRE LEAO TERMINALS: SHALL BE 130 AWG, COLOR CODED,-TEFLON WIRE PER HIL-W-1fc878, TYPE E. 
RESISTANCE: PER TABLE I 
END RESISTANCE: 1.0 OHMS MAXIMUM 
DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS 
INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM AT 500 VOLTS DC 
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B. 
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E. 


3: DESIGN REQUIREMENTS: 

A. RESOLUTION: INFINITE 

B. POWER RATING: 1.5 WATTS 4125‘C*;OERATING LINEARLY TO ZERO AT 200*C 

C. ELECTRICAL.ROTATION: 32-1/21 1 TURN 

D. MECHANICAL.ROTATION: 351/2 t 1 TURN 

E. TORQUE: 8.0 OUNCE-INCHES MAXIMUM ; 0.1 OUNCE-INCHES MINIMUM 

F. CONTACT RESISTANCE: 4* OF TOTAL RESISTANCE, MAXIMUM 

fi SETTING STABILITY* SLIDER SHALL NOT SHIFT MORE THAN 0.05% (0.03% FOR DASH 21 AND 22) OF SET POINT 

** WITH A 3 POUND REVERSING AXIAL LOAD. AFTER ENVIRONMENTAL TESTS SLIDER SHALL BE WITHIN 0.15% 

<0 10% FOR DASH 21 AND 22) OF INITIAL SETTING. 

STAINLESS STEEL, PASSIVATED PER MIL-F-14072 TYPE I OR I (300). 


■f Is! 


H. 
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4 . 


DIELECTRIC WITHSTANDING VOLTAGE (70,000 FEET): 350 VOLTS RMS 
SPECIAL CONDITIONING: 

A. UNITS,SHALL BE BURNED IN AT 100% OF RATED POWER FOR 100 HOURS B125«C. 

ALL UNITS WHICH DRIFT OUT OF SPECIFIED TOLERANCE SHALL.BE REJECTED. UNITS 
SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5% FROM INITIAL VALUE 
UNITS SUPPLIED UNDER ALL OTHER DASH NUMBER SHALL NOT DRIFT MORE THAN 2% 
FROM INITIAL VALUE. 
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1. GENERAL REQUIRENENTS: 

- : 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 
a. UNITS SHALL NEET THE QUALIFICATION REQUIRENENTS OF ND1002049. 

C. QUALITY ASSURANCE PROVISIONS SHALL .BE IN ACCORDANCE WITH NOT015404, CLASS 2. 

D. UNITS SHALL BE CAPABLE OF NEETIHG APPLICABLE REQUIRENENTS OF NIL-R-22097, EXCEPT 
AS OTHERWISE SPECIFIED HEREIN. 

E. NARKING: UNITS SHALL BE NARKED PER M1L-STD-130 WITH THE NASA PART NIMBER, 

DASH NUMBER, REVISION LETTER, CIRCUIT DIAGRAM, RESISTANCE VALUE. LEAD IDENTIFICATION 
AND MANUFACTURER'S NAME AND/OR SYMBOL. 

2. INSPECTION A ACCEPTANCE! 

A. LEAS NATERIAL: PINS OR WIRE LEADS, AS APPLICABLE PER TABU I. 

(1) PIN TERNINAL NATERIAL: NICKEL PER ND1015400. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
; ; EACH SHIPMENT. 

(2) WIRE LEAO TERMINALS: .SHALL BE 130 AWG, .COLOR CODED. .TEFLON WIRE PER MIL-W-H878, TYPE E. 

B. RESISTANCE: PER TABLE I 

C. END RESISTANCE: 1.0 OHMS MAX INUN 

D. DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS 

E. INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM AT 500 VOLTS DC 
Si DESIGN REQUIREMENTS: 

A. RESOLUTION: INFINITE 

B. POWER RATING: 1.5 WATTS «12S*C*DERATING LINEARLY TO ZERO AT 200*C 
X. .ELECTRICAL ROTATION: 32-1/21 1 TURN . : 

D. MECHANICAL.ROTATION: 351/2 t 1 TURN 


E. TORQUE: 8.0 OUNCE-INCHES MAXIMUM ; 0.1 OUNCE-INCHES MINIMUM 


F. CONTACT RESISTANCE: 4» OF TOTAL RESISTANCE. MAXIMUM 

8. SETTING STABILITY: SLIDER SHALL NOT SHIFT MORE THAN 0.05% (0.03% FOR DASH 21 AND 22) OF SET POINT 
WITH A 3 POUND REVERSING AXIAL LOAD., AFTER ENVIRONMENTAL TESTS SLIDER SHALL BE WITHIN 0.15% 
(0.10% FDR DASH 21 AND 22) OF INITIAL SETTING. 

H. *' » * STAINLESS STEEL, PASSIVATED PER MIL-F-14072 TYPE I OR I (300). 


I. DIEUCTRIC WITHSTANDING VOLTAGE (70,000 FEET): 350 VOLTS.RMS 
A. SPECIAL CONDITIONING: 

' A. UNITS SHALL BE BURNEO IN AT 100% OF RATED POWER FOR 100 HOURS • 125*C. 

ALL UNITS WHICH DRIFT OUT OF.SPECIFIED TOLERANCE SHALL.BE REJECTED. UNITS 
" SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5» FROM INITIAL VALUE 
UNITS SUPPLIED UNDER ALL OTHER DASH NUMBER SHALL NOT ORIFT MORE THAN 2% 
FROM INITIAL.VALUE. 
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MOTES: 

1. REQUIREMENT: 

A. ELECTRICAL: 

(1) POWER RATING: 5 WATTS AT 50*C, DERATING LINEARLY TO 

(2) WORKING VOLTAGE: 250 VOLTS MAXIMUM. 

(3) TEMPERATURE COEFFICIENT OF RESISTANCE: 20 PPH/*C. 
(A) DIELECTRIC STRENGTH: 1000 VOLTS AC RMS. 

B. CONSTRUCTION AND MECHANICAL: 


0 AT 275*C. 


( 2 ) 


2 . 


(1) lir? 0 *?I ERIflL SHflLL BE *R0N-NICKEL alloy copper clad, gold plated 

^ E rc^ S r D0CUMENT PS 1015401, 0.025 PLUS OR MINUS .001 DIAMETER 
EACH SHIPMENT ° F C ° MPUANCE WITH TH,S REQUIREMENT SHALL ACCOMPANY 

, EA ™ «« *”? EL BE CflPfl8LE 0F withstanding THE FOLLOWING 
LEAD BEND TEST: THE COMPONENT BODY SHALL BE HELD 

IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM THE 
LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED A CYCLE 
CONSISTING OF MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE 
THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 DEGREES IN THE OPPOSITE 

DIRECTION AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 

DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

HINIMW #D SHflLL ^ C * PflBLE ° F MITHSTflMD,NG AN AXIAL PULL OF 4 POUNDS 

C. NARKING: UNITS SHALL BE MARKED PER STANDARD NIL-STD-130 WITH THE 

MANUFACTURER'S IDENTIFICATION, TYPE DESIGNATION, RESISTANCE VALUE 
RESISTANCE TOLERANCE AND POWER RATING. “ VALUE. 

D. ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF WITHSTANDING THF 

TESTS SPECIFIED IN NASA DOCUMENT 1002000. WITHSTANDING THE 

E ' ucnm T ° **■"' KSMUK( of ka« hook,, 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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ORIGINAL SOURCE OF SUPPLY: 

DALE ELECTRONICS, INCORPORATED 
COLUMBUS, NEBRASKA 
CODE I DENT NO. 91637 
TYPE RSE-5 
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8. EXCEPTIONS: 

<n »s.jri2ij^ , sr«r mmK i “ os sh,ll ,e " ic<a ««■» *=««»« 

(2) MAXIMUM DC SURGE CURRENT: 5 AMPERES FOR 8.3 MILLISECONDS AT 25 DEGREES CENTIGRADE. 

(3) AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 175 DEGREES CENTIGRADE 

(4) SSKoffffJS H,TH THE ‘ 

c. ADDITIONS: 

(T) BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE FOLLOWING CONDITIONS: 
<•) AMBIENT TEMPERATURE SHALL BE TOO PLUS 10 OR MINUS 0 DEGREES CENTIGRADE 

<b) 0 ";L # ~ oF 

i 7m™ THflT THE avEfifl0E RECT,F,E0 CU " RENT 

<0 

,e 50 ,i>EN " f '“»•»«'» 

(2) PARANETIC CHANGE LIMITS: 

(*) FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

<b) REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

(3) STORAGE TEMPERATURE.RANGE: FROM MINUS 65 TO PLUS 200 DEGREES CENT I GRADE. 

(4) POWER DISSIPATION: 600 MILLIWATTS AT 25 DEGREES CENTIGRADE. 

(5) THERMAL RESISTANCE: 0.25.0EGREE CENTIGRADE PER MILLIWATT MAXIMUM 

™ E """" *»"*“ ""»«'•« w »«• document 

™S» S " ,LL “ “ F ,EE, "“ i ,HE DNVIRONMENTIL REQUIREMENTS OF NASA DOCUMENT 
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NOTICK — WHEN 60VCNNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN* 
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NOTES: 


1. REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MlL-S-19500/240 WITH THE EXCEPTIONS AND 

ADDITIONS SPECIFIED HEREIN. j 

B. EXCEPTIONS: 

(1) LEAD MATERIAL: BOTH ANODE AND CATHODE LEADS SHALL BE NICKEL ALLOY IN ACCORDANCE 
WITH NASA DOCUMENT PS 1015400. 

(2) MAXIMUM DC SUR6E CURRENT: 5 AMPERES FOR 8.3 MILLISECONDS AT 25 DEGREES CENTIGRADE. 

(3) AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 175 DEGREES CENTIGRADE. 

(4) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
IDENTIFICATION ON THE ANODE END OF THE DIODE BODY. 

C. ADDITIONS: 

(t) BUBN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS .0 DEGREES CENTIGRADE. 

(b) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A FREQUENCY OF 
60 PLUS OR MINUS 6 CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK VOLTAGE. 

THE: DIODE SHALL HAVE A RESISTIVE LOAD SUCH THAT .THE AVERAGE RECTIFIED CURRENT 
IS 50 PLUS OR MINUS*2 PERCENT OF RATING. 

(c) DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL-NOT BE ACCEPTABLE. SEE NOTE C(2) 

(d) DIODES'MEETING THESE BURN-IN REQUIREMENTS SHALL BE SO IDENTIFIED BY MARKING 
f A YELLOW DOT .ON JHE DIODE BODY. 

(2) PARAMETiC CHANGE LIMITS: 

(a) FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

(b) REVERSE CURRENT: s2 TIMES INITIAL MEASUREMENT. 

(3) STORAGE TEMPERATURE .RANGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

(4) POWER DISSIPATION: 600 MILLIWATTS AT 25 DEGREES CENTIGRADE. 

<5) THERMAL-RESISTANCE: ! 0.25 DEGREE CENTIGRADE PER MILLIWATT MAXIMUM. 

(6) SUPPLIER SHALL'.CONFORM TO THE QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT 
PS 1015404, SECTION II. 

(7) UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 

1002000. 
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C. 


UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF NIL-S-t9500/240 WITH THE EXCEPTIONS AND 
ADDITIONS SPECIFIED HEREIN. j 

EXCEPTIONS: 

(1) LEAD MATERIAL: BOTH ANODE AND CATHODE LEADS SHALL BE NICKEL ALLOY IN ACCORDANCE 
WITH NASA DOCUMENT PS 1015400. 

(2) MAXIMUM DC SURGE CURRENT: 5 AMPERES FOR 8.3 MILLISECONDS AT 25 DEGREES CENTIGRADE. 

(3) AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 175 DEGREES CENTIGRADE. 

(4) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURERS 
IDENTIFICATION ON THE ANODE END OF THE DIOOE BODY. 

ADDITIONS: 

(1) BUBN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS :0 DEGREES CENTIGRADE. 

(b) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A FREQUENCY OF 
60;PLUS OR MINUS 6 CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK VOLTAGE. 

THE; DIODE SHALL HAVE A RESISTIVE LOAD SUCH THAT .THE AVERAGE RECTIFIED CURRENT 
IS 50 PLUS OR MINUS *-2 PERCENT OF RATING. 

(c) DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED LIMITS 

FOR PARAMETRIC CHANGES FOLLOWING BURN-IN iSHALLsNOT BE ACCEPTABLE. SEE NOTE C(2). 

(d) DIODES' MEETING THESE BURN-IN REQUIREMENTS SHALL BE SO IDENTIFIED BY MARKING 
' A YELLOW DOT .ON THE DIODE BODY. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. OC>rOZ~_ DATE 

ZlVoUll- 


( 2 ) 


<3) 

(4) 

(5) 
(4) 

( 7 ) 


PARAMETIC CHANGE LIMITS: 

(a) FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

<b) REVERSE CURRENT: *2 TIMES INITIAL MEASUREMENT. 

STORAGE TEMPERATURE.RANGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

POWER DISSIPATION; 600 MILLIWATTS AT 25 DEGREES CENTIGRADE. 

THERMAL.RESlSTANCE; ; 0.25,DEGREE CENTIGRADE PER MILLIWATT MAXIMUM. 

SUPPLIER SHALLsCONFORM TO THE QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT 
PS 1015404, SECTION II. 

UNITS SHALL BE CAPABLE OF MEETING THE ENvmu.CENTAL REQUIREMENTS OF NASA DOCUMENT 

1002000 . 
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REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF M1L-S-19500/240 WITH THE EXCEPTIONS AND 

ADDITIONS SPECIFIED HEREIN. j 

B. EXCEPTIONS: 

(1) LEAD MATERIAL: BOTH ANODE AND CATHODE 'LEADS SHALL BE NICKEL ALLOY IN ACCORDANCE 
WITH NASA DOCUMENT PS 1015400. 

(2) MAXIMUM DC SURGE CURRENT: 5 AMPERES FOR 8.3 MILLISECONDS AT 25 DEGREES CENTIGRADE. 

(3) AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 175 DEGREES CENTIGRADE. 

(4) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
IDENTIFICATION ON THE ANODE END OF THE DIODE BODY. 

C. ADDITIONS: - 

(1) BUBN-rlN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

. . (a) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS;0 DEGREES CENTIGRADE. 

(b) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE HAVE HAVING A FREQUENCY OF 
40,PLUS OR MINUS 6 CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK VOLTAGE. 
THED10DE SHALL HAVE A RESISTIVE LOAD SUCH THAT THE AVERAGE RECTIFIED CURRENT 
:IS 50 PLUS OR MINUS 2 PERCENT OF RATING. 

(c) DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED LIMITS 

FOR PARAMETRIC,CHANGES EOLLOUING BURN-IN.SHALL.NOT BE ACCEPTABLE. SEE NOTE C(2). 

. (d) DIODES' MEETING THESE BURN-IN REQUIREMENTS SHALL BE SO IDENTIFIED BY MARKING 
1 A VELLOU OOT.ON.THE DIODE BODV. 

(2) PARAMETIC. CHANGE .LIMITS: 

(a) .FORWARD VOLTAGENDROP: 0.01 VOLT MAXIMUM CHANGE. 

(b) .REVERSE,CURRENT: .2 TIMES INITIAL MEASUREMENT. 

(3) STORAGE TEMPERATURE.RANGE: .FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

(4) POWER.DISSIPATION: 600 MILLIWATTS AT 25 DEGREES CENTIGRADE. 

(5) THERMAL.RESISTANCE^ ' 0.25 .DEGREE CENTIGRADE PER MILLIWATT MAXIMUM. 

( 6 ) ...SUPPLIER: SHAUsCONFORM :T0 THE QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT. 

PS 1015404. SECTION II. 

(7) UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 

1002000 . 
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NOTES: 


1. REQUIREMENTS: 

‘ A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-S-19500/240 WITH THE EXCEPTIONS AND 
ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) LEAD MATERIAL: BOTH ANODE AND CATHODE LEADS SHALL BE NICKEL ALLOY IN ACCORDANCE 
WITH NASA DOCUMENT PS 1015400. 

(2) MAXIMUM DC SURGE CURRENT: 5 AMPERES FOR 8.3 MILLISECONDS AT 25 DEGREES CENTIGRADE. 

(3) AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 175 DEGREES CENTIGRADE. 

(4) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
IDENTIFICATION ON THE ANODE END OF THE DIODE BODY. 
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C. ADDITIONS: • 

(1) BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE FOLLOWING CONDITIONS: 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No._££!££_ DATE 

XifoO U- 


(d) DIODES MEETING THESE BURN-IN REQUIREMENTS SHALL BE SO IDENTIFIED BY MARKING 
A YELLOW DOT ON THE DIODE BODY. 

(2) PARAMETIC CHANGE LIMITS: 

(a) FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

(b) REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

(3) STORAGE TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

(4) POWER DISSIPATION: 600 MILLIWATTS AT 25 DEGREES CENTIGRADE. 

(5) THERMAL RESISTANCE: 0.25 DEGREE CENTIGRADE PER MILLIWATT MAXIMUM. 

(6) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT 
PS 1015404. SECTION II. 

(7) UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 

1002000 . 



.125 MAX 


(a) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS 0 DEGREES CENTIGRADE. 

(b) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A FREQUENCY OF 
60 PLUS OR MINUS 6 CYCLES PER SECOND AT 50 PERCENT OF RATEO PEAK VOLTAGE. 

THE DIODE SHALL HAVE A RESISTIVE LOAO SUCH THAT THE AVERAGE RECTIFIED CURRENT 
IS 50 PLUS OR MINUS 2 PERCENT OF RATING. 

(c) DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED LIMITS 

FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. SEE NOTE C(2). 
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REQUIREMENTS: 


UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MlL-S-19500/240 WITH THE EXCEPTIONS AND 
ADDITIONS SPECIFIED HEREIN. 

EXCEPTIONS: 

(1) LEAD MATERIAL: BOTH ANODE AND CATHODE LEADS SHALL BE NICKEL ALLOY IN ACCORDANCE 
WITH NASA DOCUMENT PS 1015400. 

(2) MAXIMUM DC SURGE CURRENT: 5 AMPERES FOR 8.3 MILLISECONDS AT 25 DEGREES CENTIGRADE. 

(3) AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 175 DEGREES CENTIGRADE. 

(4) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
IDENTIFICATION ON THE ANODE END OF THE DIODE BODY. 


C. ADDITIONS: 

(1) BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS 0 DEGREES CENTIGRADE. 

(b) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A FREQUENCY OF 
60 PLUS OR MINUS 6 CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK VOLTAGE. 

THE DIODE SHALL HAVE A RESISTIVE LOAD SUCH THAT THE AVERAGE RECTIFIED CURRENT 
IS 50 PLUS OR MINUS 2 PERCENT OF RATING. 

(c) DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED LIMITS 

FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. SEE NOTE C(2). 

(d) DIODES MEETING THESE BURN-IN REQUIREMENTS SHALL BE SO IDENTIFIED BY MARKING 
A YELLOW DOT ON THE DIODE BODY. 

(2) PARAMETIC CHANGE LIMITS: 

(a) FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

(b) REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

(3) STORAGE TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

(4) POWER DISSIPATION: 600 MILLIWATTS AT 25 DEGREES CENTIGRADE. 

(5) THERMAL RESISTANCE: 0.25 DEGREE CENTIGRADE PER MILLIWATT MAXIMUM. 

(6) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT 
PS 1015404, SECTION II. 

(7) UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 

1002000 . 
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RELATED ROVERNNINT PROCUREMENT OPERATION. THE UNITED STATES DOTCRN. 
WENT THEREBY INCURS NO RESPONSIRIUTT NON ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT NAT HAVE FORMIIUTEO, FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RC6AR0C0 BV IMPLICATION OR OTHERWISE AS IN ANT NANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVIT. 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SSLL ANT 
PATENTED INVENTION THAT MAT IN ANT WAV RE RELATED THERETO. 


2920101 


NOTES: 

1. REQUIREMENTS: 

A. 



UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MlL-S-19500/240 WITH THE EXCEPTIONS AND 
ADDITIONS SPECIFIED HEREIN. 


B. 


EXCEPTIONS: 

( 1 ) 


LEAD MATERIAL: BOTH ANODE AND CATHODE LEADS SHALL BE NICKEL ALLOY IN ACCORDANCE 
WITH NASA DOCUMENT PS 1015400. 


( 2 ) 

(3) 

(4) 


C. 


MAXIMUM DC SURGE CURRENT: 5 AMPERES FOR 8.3 MILLISECONDS AT 25 DEGREES CENTIGRADE. 

AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 175 DEGREES CENTIGRADE. 

MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
IDENTIFICATION ON THE ANODE END OF THE DIODE BODY. 

ADDITIONS: 

(1) BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS 0 DEGREES CENTIGRADE. 

THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A FREQUENCY OF 
60 PLUS OR MINUS 6 CYCLES PER SECONO AT 50 PERCENT OF RATED PEAK VOLTAGE. 


(b) 


THE DIODE SHALL HAVE A RESISTIVE LOAD SUCH THAT THE AVERAGE RECTIFIED CURRENT 
IS 50 PLUS OR MINUS 2 PERCENT OF RATING. 


FOR INFORMATION ONLY 


(c) 

(d) 


DIODES MUCH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED LIMITS 
FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. SEE NOTE C(2). 
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DIODES MEETING THESE BURN-IN REQUIREMENTS SHALL BE SO IDENTIFIED BY MARKING 
A YELLOW DOT ON THE DIODE BODY. 


( 2 ) 


(3) 

(4) 

(5) 

( 6 ) 


PARAMETIC CHANGE LIMITS: 

(a) FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

(b) REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

STORAGE TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 
POWER DISSIPATION: 600 MILLIWATTS AT 25 DEGREES CENTIGRADE. 

THERMAL RESISTANCE: 0.25 DEGREE CENTIGRADE PER MILLIWATT MAXIMUM. 
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SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT 
PS 1015404, SECTION II. 
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UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 

1002000 . 
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H AMD UPGRADED TO CLAS3 A 
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REQUIREMENTS: 

GENERAL: 

UNITS SHALL MEET ALL OF THE REQUIREMENTS OF MIL-S-19500/ 
240 WITH THE EXCEPTIONS ANO ADDITIONS SPECIFIED HEREIN, 

INTERPRET DRAWIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENT SECTION OF THIS DRAW¬ 
ING, 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
ND 1002129. 


GRAPHICAL SYMBOL 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: THE ULTIMATE LEAD MATERIAL REQUIRED FOR THIS 
PART IS NICKEL ALLOY PER ND 1015400. UNTIL THIS MA¬ 
TERIAL IS AVAILABLE IN PRODUCTION (AT WHICH TIME THE 
DRAWING WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL 
SHALL BE: 

ANODE - NICKEL, GOLD PLATE 
CATHODE - NICKEL CLAD COPPER, GOLD PLATE 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: PER MIL-STD-130, UNITS SHALL BE PERMANENTLY 
AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME AND/ 
OR SYMBOL, NASA PART NUMBER f'ND REVISION LETTER. BAND 
ON CATHODE END AND RED DOT TO SIGNIFY COMPLETION OF 
THE BURN-IN TEST. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART AND PACKAGE 

ELECTRICAL REQUIREIICNTS:(PER TABLE I) 

FORWARD VOLTAGE DROP (Vf): 1.0 VOLT MAX • 400 MA t 
250C. 

REVERSE LEAKAGE CURRENT (Ir): 50 NA MAX t Vr • 25°C. 
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DESIGN REQUIREMENTS: 

PER ALL REQUIREMENTS OF TABLE I. 

MAXIMUM RATIN6S: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE I 
AMBIENT OPERATING TEMPERATURE RAN6E: FROM MINUS 65 TO 
PLUS 175 DEGREES CENTIGRADE. 

STORAGE TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 200 
DEGREES CENTIGRADE. I- 
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MOTICC — WHIN 60VKMNNCNT DMAWiNCS. *MCIFICAT*OW*. M OTNfN BAT* 
ABt UMB roS ANT WIBPOSI OTMIB THAN IN CONNICTION WITH A OtFINITtLT 
MLATCO (OVIKMIIINT MOCURIMINT OPERATION. TMf (INITIO STATES 40 VC All- 
MINT TNCNEBT INCURS NO RISAONSIBILITT NOR ANT OOlltATION WMATSOEVER: 
AMO TMt TACT THAT THE BOViRNMINT MAT HAVE TORMUtATEO. TURNISHEB OM 
IM ANT WAT MIMlItD THE SAID DRAWINGS. STECITICATIOHS 91 OTHER OJTi IS 

wot to £« reVaaoco rt Thtlicat.on or otherwise as in ant nanrer 

LICENSING THE HOLDEN OR ANT OTHEATIRSONORCORTORA TIOH. ORCONVET^ 

IMG ANT RIGHTS OR RERMISSIOR TO MANUFACTURE. USE. OR Utl AMT 
MTENTtB INTENTIOR THAT MAT IH AMT WAT BE RELATBB THERETO. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER 
THE FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS 0 
DE6REES CENTIGRADE. 

THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE 
WAVE HAVING A FREQUENCY OF 60 PLUS OR MINUS 6 
CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK INVERSE 
VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD 
&CH THAT THE AVERAGE RECTIFIED CURRENT IS 100 
MlLUAMPS. 

DlUUtS tmiCH FAIL TO MEET ALL INITIAL REQUIREMENTS 
ANTI THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

DIODES MEETING THESE BURN-IN REQUIREMENTS SHALL BE 
SO IDENTIFIED BY MARKING A RED DOT ON THE DIODE 
BODY. 

PARAMETIC CHANGE LIMITS: 

FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

▼HE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

FORWARD VOLTAGE DROP 

REVERSE LEAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING. THE FINAL READING AND THE 
PERCENT CHAN6E BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILIN6 TO MEET INITIAL DRAWIN6 REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 
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4 


3 


TABLE I 





























































4 


3 


NOTICE — WHIN «OVINNNINT ONAWINCf. SPCCIFICATIONS. ON OTMIN DATA 
AM USED FOR ANT PURFOtl OTHER THAN IN CONNCCTION WITH A DEFINITtlT 
NILATIO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
■ENT THEREOF INCURS NO RESPONSIDILITT NOR ANT ODU6AT. TN WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA It 
NOT TO RE REGAROEO DT IMPLICATION OR OTHERWISE AS IN ANT MANNER 

licensing the holder or ant other person or corporation, or convit. 

ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL AMT 
PATENTED INVENTION THAT NAT IN ANT WAV DE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. UNITS SHALL MEET ALL OF THE REQUIREMENTS OF MIL-S-19500/ 

240 WITH THE EXCEPTIONS ANO ADDITIONS SPECIFIED HEREIN. 

B. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENT SECTION OF THIS DRAW¬ 
ING. 

E. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

ND 1002129. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: THE ULTIMATE LEAD MATERIAL REQUIRED FOR THIS 

PART IS NICKEL ALLOY PER ND 1015400. UNTIL THIS MA¬ 
TERIAL IS AVAILABLE IN PRODUCTION (AT WHICH TIME THE 
DRAWING WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL 
SHALL BE: 

a. ANODE - NICKEL, 60LD PLATE 

b. CATHODE - NICKEL CUD COPPER, GOLD PUTE 

c. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: PER MIL-STD-130, UNITS SHALL BE PERMANENTLY 

AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME AND/ 
OR SYMBOL, NASA PART NUMBER AND REVISION LETTER. BAND 
ON CATHODE END AND RED DOT TO SIGNIFY COMPLETION OF 
THE BURN-IN TEST. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART AND PACKAGE 

B. ELECTRICAL REQUIREMENTS: (PER TABLE I ) 

(1) FORWARD VOLTAGE DROP (VF): 1.0 VOLT MAX • 400 MA • 

250C. 

(2) REVERSE LEAKAGE CURRENT (Ir) : 50 NA MAX t Vr • 25°C. 


3. DESI6N REQUIREMENTS: 

A. PER ALL REQUIREMENTS OF TABLE I. 

B. MAXIMUM RATINGS: PER TABLE I 

C. ELECTRICAL SPECIFICATIONS: PER TABLE I 

D. AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO 

PLUS 175 DEGREES CENTIGRADE. 

E. STORAGE TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 200 

DEGREES CENTIGRADE. i- 


J 

H 

SHEET 1 
REVISION S' 


APPLICATION 












T 


NOTICE — WHEN COVCNNNCKT DHAWINM. EPECiriCATtOWE. ON OTHEN DATE 
AM WEED EON AN' PURPOSE OTHEN THAN IN CONNECTION »' TH » ®* 

NELATEO ftOVENNNBNT PROCUMWERT OPd RATION THE UNITED STATES SOVENN- 
HENT THEMBT INCUNS NO RESPORSIRIUTY NOR ANT ONtlSATION WHATSOEVER. 
AWO THE TACT THAT THE 40VCRNNINT NAT HAVE TONNULATEO. FURNISHED ON 
IN ANT WAT SUPPUEr THE SAIO DRAWIHNS. SPECIFICATIONS ON OTHER OAT A IS 
NOT TO »C MSAROtO NT IWPLICATION OR OTHERWISE AS •** , *‘" 

licensinc the holder on ant other rerson or corporation, or con vet- 
inn ANT NISHTS ON RENNISSION TO NANUFACTUNS. USE. ON SELL ANT 
RATENTED INVENTION THAT NAT IN ANT WAT DC RELATED THERETO. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER 

THE FOLLOWING CONDITIONS: 

(D AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS 0 
DEGREES CENTIGRADE. 

(2) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE 

WAVE HAVING A FREQUENCY OF 60 PLUS OR MINUS 6 
CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK INVERSE 
VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD 
&ICH THAT THE AVERA6E RECTIFIED CURRENT IS 100 
MILL1AMPS. 

(3) Dionr* WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS 

AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 

f VWI • f*«l diUllbL MMI 1*4. 

(4) DIODES MEETING THESE BURN-IN REQUIREMENTS SHALL BE 

SO IDENTIFIED BY MARKING A RED DOT ON THE DIODE 
BODY. 

B. PARAMETIC CHANGE LIMITS: 

(D FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

(2) REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

0) FORwARD VOLTAGE CROP 
^ (2) REVERSE LEAKA6E CURRENT 
B. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
/ POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING. THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING 
















NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITCO STATES GOVERN¬ 
MENT THERE GY INCURS NO RCSPONSIGILITV NOR ANT ORLIGATION WHATSOEVER. 
AMO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO DC RC6AROCO NT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION THAT MAT IH ANT WAT RE RELATED THERETO. 





REQUIREMENTS: 

1. SENERALt 

A- UNITS SHALL MEET ALL OF THE REQUIREMENTS OF MIL-S-19500/ 
240 WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. INTERPRET DRAWIN6 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MIL-D-70327. 

C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENT SECTION OF THIS DRAW¬ 
ING. 

E. UNIT PACKAGING AND PACKIN6 SHALL BE IN ACCORDANCE WITH 

ND 1002129. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1)LEAD DATA: THE ULTIMATE LEAD MATERIAL REQUIRED FOR THIS 
PART IS NICKEL ALLOY PER ND 1015400. UNTIL THIS MA¬ 
TERIAL IS AVAILABLE IN PRODUCTION (AT WHICH TIME THE 
DRAWING WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL 
SHALL BE: 

•- ANODE - NICKEL, GOLD PLATE 
fc. CATHODE - NICKEL CUD COPPER, GOLD PUTE 
c. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

- MARK I Nr- UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND 1002019 
WITH THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OP AT LEAST THE 
LAST THREE DIGITS, DASH NUMBER, REVISION LETTER, SERIAL NUMBER, AND 
BAND ON CATHODE END AND RED DOT TO SIGNIFY COMPLETION OF THE 
BURN IN TEST. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE 
PART AND PACKAGE. 

(PER TABLE I) 

(VF): 1.0 VOLT MAX • 400 MA • 

(2)REVERSE*LEAKAGE CURRENT (l R ): 50 NA MAX • Vr • 25°C. 


DESIGN REQUIREMENTS: 

A. PER ALL REQUIREMENTS OF TABLE I. 

B. MAXIMUM RATINGS: PER TABLE I 

c. ELECTRICAL SPECIFICATIONS: PER TABLE I 

D. AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO 

PLUS 175 DEGREES CENTI6RADE. 

E. STORAGE TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 200 

DEGREES CENTI6RADE. I- 
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NOTICK — WHIN •OVKRNWCNT DltWINW. SPCCIFICATIOMS. OR OTHCR DATA 
ADI uno FOR ART RURROSC OTHtR TMAH IR CORHCCTIOR WITH A OffRITItT 
RCLATtD 60VCRNMCRT FROCURCMCNT OPERATION. THE URITCD ETATEE SOVtRH- 
MERT TNCRCRY INCURS NO RESPONSIBILITY NOR ART ODLISATIOH WHATSOEVER: 
ANO THE F ACT THAT THE OOVERNHINT NAT HAVE FOPHULATED. FURNISHED OD 
IN ANT WAT SUPPLIED THE SAID ORAWINCS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DC RECARDCD RY INPLICATION OR OTHERWISE AS IN ANT MANNED 
LICENSINS THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANT RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SEU. ART 
PATENTED INVENTION THAT HAT IN ANT WAT DC RELATED THERETO. 


REQUIREMENTS: 


B. 


1. GENERAL: 

A. UNITS SHALL MEET ALL OF THE REQUIREMENTS OF MlL-S-19500/ 
240 WITH THE EXCEPTIONS ANO ADDITIONS SPECIFIED HEREIN. 
INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENT SECTION OF THIS DRAW¬ 
ING. 

UNIT PACKAGING AND PACKIN6 SHALL BE IN ACCORDANCE WITH 
ND 1002129. 


C. 


0 . 


E. 


2 . 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1}LEAD DATA: THE ULTIMATE LEAD MATERIAL REQUIRED FOR THIS 
PART IS NICKEL ALLOY PER ND 1015400. UNTIL THIS MA¬ 
TERIAL IS AVAILABLE IN PRODUCTION (AT WHICH TIME THE 
DRAWING WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL 
SHALL BE: 

«. ANODE - NICKEL, GOLD PLATE 
fc. CATHODE - NICKEL CLAD COPPER, GOLD PLATE 
c. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

; MARK I Nr • units shall be permanently and legibly marked per nd 1002019 

WITH THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS, DASH NUMBER, REVISION LETTER, SERIAL NUMBER, AND 
BAND ON CATHODE END AND RED DOT TO SIGNIFY COMPLETION OF THE 
BURN IN TEST. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE 
PART AND PACKAGE. 


(PER TABLE I) 

(VF): 1.0 VOLT MAX • 400 MA t 


(2)REVERSE LEAKAGE CURRENT (l R ): 50 NA MAX • Vr • 25°C. 


3. 


DESIGN REQUIREMENTS: 

A. PER ALL REQUIREMENTS OF TABLE I. 

B. MAXIMUM RATINGS: PER TABLE I 

c. ELECTRICAL SPECIFICATIONS: PER TABLE I 

D. AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO 

PLUS 175 DEGREES CENTIGRADE. 

E. STORAGE TEMPERATURE PAN6E: FROM MINUS 65 TO PLUS 200 

DE6REES CENTIGRADE. 
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MOTICC — WHEN 60VCMHKNT MAWINM. SPf CIFICATIONS. 0« OTHER DATA 
ARC USCO FOR ART FURF9SI OTHER THAN IH CONNECTION WITH A DEFINITELT 
RELATED fiOVSRNNENT FROCUREHENT OPERATION THE UNITEO STATES SOVERN- 
■ENT THCRERT INCURS NO RESFONSIRILITY NOR ANT ORLIOATION WHATSOEVER. 
AM THE FACT THAT THE COVERNHENT HAT HAVE FORHULaTEO. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID 0RAWIN6S. SPECIFICATIONS OR OTHER OATA IS 
NOT TO RE RC6AR0C0 RT INPLICATION OR OTHERWISE AS IN ANT NANNCR 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVCV- 
IN« ANT RICHTS OR PCRNISSION TO NANUFACTURE. USE. OR SELL ANT 
PATCNTCO INVENTION THAT NAT IN ANY WAV RE RSLATIO THERETO. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER 

THE FOLLOWING CONDITIONS: 

0) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS 0 
DEGREES CENTIGRADE. 

(2) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE 

NAVE HAVING A FREQUENCY OF 60 PLUS OR MINUS 6 
CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK INVERSE 
VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS IOO 
MlLLIAMPS. 

( 3 ) DiuutS WHICH FAIL TO MfcET ALL INITIAL REQUIREMENTS 

AMO THE SPECIFIES LIMITS FOR PARAMFTRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(4) DIODES MEETIN6 THESE BURN-IN REQUIREMENTS SHALL BE 

SO IDENTIFIED BY MARKINS A RED DOT ON THE DIODE 
BODY. 

B. PARAMETIC CHANGE LIMITS: 

(D FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

(2) REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

(1) FORWARD VOLTAGE DROP 
" (2) REVERSE LEAKAGE CURRENT 
b: THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READIN6. THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILIN6 TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

E. INSPECTION OF SEMICONDUCTORS: PER ND 1002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED UITH EACH SHIPMENT. 
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NASA 

PART NUMBER 

EIA TYPE 
(FOR REF 
ONLY) 

PEAK INVERSE 
V0LTAGE-V R 

VDC MAX 

AVERAGE FORWARD 
CURRENT • Ta= 
150°C-Io 

MA MAX 

FORWARD V0LTA6E 
DROP • 400MADC 
25°C-Vf 1 

VDC MAX 

FORWARD VOLTAGE 

DROP @400 MADC 

150° i5°F-Vp 2 

VDC MAX 

1010362-001 

1N645 

_ 225 __ 

150 

1.0 

0.90 

-002 

1N647 

400 

150 

1.0 

0.90 

-003 

1N649 

600 

150 

1.0 

0.90 


TABLE I (CONTINUED) 


REVERSE CUR 

RENT t V b -Ir 

POWER 

DISSIPATION 
• 25°C 

AVERAGE FORWARD 
CURRENT t Ta= 
25°C-I 0 

SURGE CURRENT 
if • 25°C FOR 
8.3 nSEC 

THERMAL RES 
®J-A 

TA=25°C 

TA=150OC 

UA MAX 

UA MAX 

MW MAX 

MA MAX 

A MAX 

OC/MW MAX 

.05 

25 

600 

400 

5 

.25°C/IIW MAX 

.05 

25 

600 

400 

5 

.25°C/MW MAX 

.05 

25 

600 

400 

5 

.25°C/VW MAX 
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NOTICE — WHEN EOVERNNENT DRAWINGS SRCCIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT OGLI6ATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
ROT TO RE REGAROCO ST IMPLICATION OR OTHERWISE AS IM ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ART 
PATENTED INVENTION THAT MAT IN ANT WAV RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A- UNITS SHALL MEET ALL OF THE REQUIREMENTS OF MIL-S-19500/ 
240 WITH THE EXCEPTIONS ANO ADDITIONS SPECIFIED HEREIN. 

B. INTERPRET DRAWING . 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MlL-D-70327. 

C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 10154-04, CLASS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS SPECIFIED IN NO 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENT SECTION OF THIS DRAW¬ 
ING. 

E. UNIT PACKAGING AND PACKiN6 SHALL BE IN ACCORDANCE WITH 

ND 1002129. 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: >- 

(1)LEAD DATA: THE ULTIMATE LEAD MATERIAL REQUIRED FOR THIS 
PART IS NICKEL ALLOY PER NO 1015400. UNTIL THIS MA¬ 
TERIAL IS AVAILABLE IN PRODUCTION (AT WHICH TIME THE 
DRAWING WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL 
SHALL BE: 

•- ANODE - NICKEL, GOLD PLATE 
h. CATHODE - NICKEL CLAD COPPER, GOLD PLATE 
c. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

v MARK I * UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND 1002019 
UITH THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS, DASH NUMBER, REVISION LETTER, SERIAL NUMBER, AND 
BAND ON CATHODE END AND RED DOT TO SIGNIFY COMPLETION OF THE 
BURN IN TEST. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE 
PART AND PACKAGE. 

(PER TABLE I) 

(VF): 1.0 VOLT MAX • 400 MA t 

( 2 ) REVERSE LEAKAGE CURRENT (Ir): 50 NA MAX t Vr • 25°C. 


3. DESI6N REQUIREMENTS: 

A. PER ALL REQUIREMENTS OF TABLE I. 

B. MAXIMUM RATINGS: PER TABLE I 

C. ELECTRICAL SPECIFICATIONS: PER TABLE I 

D. AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO 

PLUS 175 DEGREES CENTIGRADE. 

E. STORAGE TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 200 

DEGREES CENTIGRADE. i- 
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NOTICK — WMCN (OVIMIINT DRAWINGS SPECIFICATIONS. Oil OTHER DATA 
AM mce FOR ANY PURPOSE OTHER THAN IN tONNECTION WITH a definitely 
MLAT tD GOVERNNENT PROCUMMINT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. ON 
IN ANY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IB 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS ON PERMISSION TO MANUFACTUM. USE. OR SELL ANT 
PATSNTKO INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER 
THE FOLLOWING CONDITIONS: 

(D AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS 0 
DE6REES CENTIGRADE. 

( 2 ) THE DIODE SHALL BE STRESSED 8Y AN APPROXIMATE SINE 

WAVE HAVING A FREQUENCY OF 60 PLUS OR MINUS 6 
CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK INVERSE 
VQLTA6E. THE DIODE SHALL HAVE A RESISTIVE LOAD 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS K)0 
MILUAMPS. 

(3) DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS 

AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
rni i nwiMc boon- i m «m*i.L f*CT EE ACCEPTABLE 

(4) DIODES MEETIN6 THESE BURN-1N~REQUIREMENTs'*SHALL BE 

SO IDENTIFIED BY MARKING A RED DOT ON THE DIODE 
BODY. 

B. PARAMETIC CHANGE LIMITS: 

(D FORWARD VOLTAGE DROP: 0.03 VOLT MAXIMUM CHANGE. 

( 2 ) REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

(1) FORWARD YSLTASE DROP 

( 2 ) REVERSE LEAKA6E CURRENT 

B. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING. THE FINAL READING ANO THE 
PERCENT CHAN6E BETWEEN THE FINAL ANO INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUCNCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

E. . INSPECTION OF SEMICONDUCTORS: PER NO 1002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. 
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NOTICK - 


,V.» — WHEN COVKHNNCNT MAWINM. KKtCIFICATIOWt. M OTMtK OATA 
im UStO FOR ANT FUAFOSE OTMtA THAN IN CONNECTION WITH * 
mLATEO COVENNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN. 
•ENT TMERERT INCURS NO RESPONSINIUTT NOR ANT OOLICATION WHATSOEVER; 
ANO THE FACT THAT THE ROVCRNMENT HAT HAVE FORMULATEO. FURNISHED. OR 
tH ANT WAV SUPPLIED THE SAID DRAWINGS. *«CIFICATIONSOR # THIR OAT Alt 
NOT TO RE RE6AR0ED RT IMPLICATION OR OTHERWISE AS IN AMT MANNCR 
rJcKMSINR THE MMJWR OR ANT OTHER PERSON OR CORPORATIOAL OR CONVET- 
IMC ANT RISHTS OR PERMISSION TO MANUFACTURE. UN O* ROLL ART 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


REQUIREMENTS: 


1. GENERALt 

A. UNITS SHALL MEET ALL OF THE REQUIREMENTS OF MIL-S-19500/ 
240 WITH THE EXCEPTIONS ANO ADDITIONS SPECIFIED HEREIN. 


B. 


D. 


INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESI6N REQUIREMENT SECTION OF THIS DRAW¬ 
ING. 


luwwi\MniiwL 


ND 1002129. 


2. INSPECTION ANO ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: v 

(l)LEAD DATA: THE ULTIMATE LEAD MATERIAL REQUIRED FOR THIS 
PART IS NICKEL ALLOY PER ND 1015400. UNTIL THIS MA¬ 
TERIAL IS AVAILABLE IN PRODUCTION (AT WHICH TIME THE 
DRAWING WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL 
SHALL BE: 

». ANODE - NICKEL, GOLD PLATE 
h. CATKUDE - NICKEL CUD COPPER, GOLD PUTE 
c. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

; MARK I N r • UNITS SHALL BE PERMANENTLY ANO LEGIBLY MARKED PER NO 1002019 
WITH THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS, DASH NUMBER, REVISION LETTER, SERIAL NUMBER, AND 
BAND ON CATHODE END AND RED DOT TO SIGNIFY COMPLETION OF THE 
BURN IN TEST. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE 
PART AND PACKAGE. 


(PER TABLE I) 

(VF): 1.0 VOLT MAX t 400 MA t 


( 2 ) REVERSE LEAKAGE CURRENT (Ir): 50 NA MAX • Vr • 25°C. 


3 . 


DESIGN REQUIREMENTS: 

A. PER ALL REQUIREMENTS OF TABLE I. 

B. MAXIMUM RATINGS: PER TABLE I 

C. ELECTRICAL SPECIFICATIONS: PER TABLE 

D. AMBIENT OPERATING TEMPERATURE RANGE: 

PLUS 175 DEGREES CENTIGRADE. 

E. STORAGE TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 

DEGREES CEKTI6RADE. 
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■■LAVCD GOVERNMENT PROCUREMENT OPERATION. THi URITfO STATES GOVERN- 
MENT THCRCRT INCURS NO RESPONSIRIUTY NOR ANY ORLISATION "" 

A NO THC PACT THAT THI GOVERNMENT NAT MAVi FORMULATED^ t ^RNISHCO OR 
IN ANT WAT JUPPUIO THC SAIO DRAWINGS. SPfCIPICATIONS OR OTHtR DATA It 
ROT TO M MGAROED RT IMPLICATION OR OTMCRWISC AS IN ANT MANNER 
LICCNSIN6 THE HOLDER OR ANT OTHER PERSON OR CORPORATION^OR CON T1T- 
•MR ANT RIRHTS OR PERMISSION TO MANUPACTUM. USE. OR UAL All* 
PATENTEO INVENTION THAT MAT IN ANT WAT M MLATER TNEMTO. 
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4. SPECIAL CONDITIONING BY SUPPLIER! 

A. BURN-IN: BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER 

THE FOLLOWINC CONDITIONS: 

0) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS 0 
DEGREES CENTIGRADE. 

(2) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE 

WAVE HAVING A FREQUENCY OF 60 PLUS OR MINUS 6 
CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK INVERSE 
VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD 
&JCH THAT THE AVERA6E RECTIFIED CURRENT IS IOO 
MILLIAMPS. 

(3) DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS 

AM) THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
rnM/wiMe rudm-in luii[ not nr accfptani 

(4) DI0DCS MEETIN6THESE BURN-IN REQUIREMENTS SHALL BE 

SO IDENTIFIED BY MARKING A RED DOT ON THE DIODE 
BODY. 

B. PARAMETIC CHANGE LIMITS: 

(D FORWARD VOLTAGE DROP: 0.03 VOLT MAXIMUM CHAN6E. 

( 2 ) REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

(1) pnawAng wru TAcr gonR 

( 2 ) REVERSE LEAKAGE CURRENT 

D. THE data shall be presented in a manner that provides 

7 POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING. THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SuiKITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH ChakaCTERISTIC FROM ITS INITIAL READING. UNITS 
FAILIN6 TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 


E. INSPECTION OF SEMICONDUCTORS: PER NO 1002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
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MA MAX 

FORWARD VOLTAGE 
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VDC MAX 
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1010362-001 

1N645 

225 _ 

150 

1.0 

0.90 

-002 

1N647 

400 

150 

1.0 

0.90 

-003 

1N649 

600 

150 
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TABLE I (CONTINUED) 


REVERSE CUR 

RENT • V»-lR 

POWER 

DISSIPATION 
t 25°C 

AVERAGE FORWARD 
CURRENT t TA- 
25°C-I 0 

SURGE CURRENT 
if • 25°C FOR 
8.3 MSEC 

THERMAL RES 
Bj-A 

TA=25°C 

Ta=150°C 

UA MAX 

UA MAX 

MW MAX 

MA MAX 

A MAX 

°C/MW MA i 

.05 

25 

600 

400 

5 

725°CAW MAX 
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600 

400 
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.25°CAM MAX 
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.25°C/MW MAX 
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NOTES: 


1 REQUIREMENTS: 


*. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MtL-S-19500/240 WITH THE EXCEPTIONS AND 
ADDITIONS SPECIFIED HEREIN. 

•. EXCEPTIONS: 

(1) LEAD MATERIAL: BOTH ANODE AND CATHODE LEADS SHALL BE NICKEL ALLOT IN ACCORDANCE 
WITH NASA DOCUMENT PS 1015400. 

(2) MAXIMUM DC SURGE CURRENT: 5 AMPERES FOR 8.3 MILLISECONDS AT 25 DEGREES CENTIGRADE. 

(3) AMBIENT OPERATING TEMPERATURE RANGE: FROM MINUS 65 TO PLUS 175 DEGREES CENTIGRADE. 

(4) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
IDENTIFICATION ON THE ANODE END OF THE DIODE BODY. 

C. ADDITIONS: 

(1) BU8N-IN: BURN-IH SHALL IE FOR A PERIOD OF 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE SHALL BE 100 PLUS 10 OR MINUS;0 DEGREES CENTIGRADE. 

lb) THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A FREQUENCY OF 
*0, PLUS OR MINUS 4 CYCLES PER SECOND AT 50 PERCENT OF RATED PEAK VOLTAGE. 

THE'DIODE SHALL'HAVE A RESISTIVE LOAD SUCH THAT .THE AVERAGE RECTIFIED CURRENT 
IS 30 PLUS OR MINUS 2 PERCENT OF RATING. 

(c) DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED LIMITS 

FOR PARAMETRIC-CHANGES FOLLOWING BURN-IN .SHALL'NOT BE ACCEPTABLE. SEE NOTE C<2). 

(d) DIODES'MEETING THESE BURN-IN REQUIREMENTS SHALL BE SO IDENTIFIED BY MARKING 
A YELLOW DOT ON.THE DIODE BODY. 

(2) PARAMETIC CHANGE-LIMITS: 

(a) FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

<b) REVERSE CURRENT: '2 TIMES INITIAL MEASUREMENT. 

(3) STORAGE TEMPERATURE.RANGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

(4) POWER DISSIPATION: 600 MILLIWATTS AT 25 DEGREES CENTIGRADE. 

<5) t THERMAL.RESISTANCE: 0.25.DEGREE CENTIGRADE PER MILLIWATT MAXIMUM. 

( 6 ) . SUPPLIER' SHALL-.CONFORM TO THE QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT 
PS 1015404, SECTION II. 

< 7) --HALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE — WHEN 60VERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATCS GOVERN. 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 
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J (g) — TAKEN FROM BUWEPS DWG 2318754 
“A REVISED PER TDRR OOi4^ 


1. REQUIREMENTS: 


l. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-10509 AND 

MIL-R-10509/2, CHARACTERISTICS C AND E AS INDICATED WITH THE 

EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

i. EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, COPPER CLAD. GOLD 
PLATED PER NASA DOCUMENT PS 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH LOT 
SHIPPED. 

(3) UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH 
STANDARD MIL-ST0-130 WITH THE MANUFACTURER'S IDENTIFICATION, 
TYPE NUMBER. RESISTANCE VALUE, RESISTANCE TOLERANCE AND 
RESISTANCE TEMPERATURE CODE, T-2 FOR 50 PPM/»C AND T-9 FOR 
25 PPM/*C. 

C. ADDITIONS: 

(1) UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIRE¬ 
MENTS OF NASA DOCUMENT ND 1002000. 

(2) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF NASA DOCUMENT PS 1015404, SECTION 

(3) RESISTANCE TOLERANCE: PLUS OR MINUS 1.0 PERCENT. 

(4) UNITS SHALL BE BURNED IN FOR 100 HRS. AT RATED POWER AT *C. 
ALL UNITS EXHIBITING MORE THAN 1.5* VARIATION FROM INITIAL 
VALUE OR DRIFTING OUT OF SPECIFIED TOLERENCE SHALL BE REJECTED. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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RAT SUPPLIED THE SAID DRAWING*. SI 

NOT TO BE REGARDED BT INPLICATION OR OTHERWISE AS IN ANT WANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
IN« ANT RIGHTS OR PERNISSION TO NANUFACTURE. USE. ON SILL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT BE RELATED THERETO. 


1. REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-10509 AND 

MIL-R-10509/2, CHARACTERISTICS C AND E AS INDICATED WITH THE 

EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOT, COPPER CLAD, GOLD 
PLATED PER NASA DOCUMENT PS 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH LOT 
SHIPPEO. 

(3) UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH 
STANDARD MIL-STO-130 WITH THE MANUFACTURER'S IDENTIFICATION, 
TYPE NUMBER, RESISTANCE VALUE, RESISTANCE TOLERANCE AND 
RESISTANCE TEMPERATURE CODE, T-2 FOR 50 PPM/*C AND T-9 FOR 
25 PPM/*C. 

C. ADDITIONS: 

(1) UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIRE¬ 
MENTS OF NASA DOCUMENT NO 1002000. 

(2) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF NASA DOCUMENT PS 1015404, SECTION 

(3) RESISTANCE TOLERANCE: PLUS OR MINUS 1.0 PERCENT. 

(4) UNITS SHALL BE BURNED IN FOR 100 HRS. AT RATED POWER AT *C. 
ALL UNITS EXHIBITING MORE THAN 1.5X VARIATION FROM INITIAL 
VALUE OR DRIFTING OUT OF SPECIFIED TOLERENCE SHALL BE REJECTED. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTES: 

1. REQUIREMENTS: 

». UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-10509 ANO 

MIL-R-10509/1, CHARACTERISTICS C AND E AS INDICATED WITH THE 

EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B: EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY. COPPER CLAD, GOLD 
PLATED PER NASA DOCUMENT PS 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH LOT 
SHIPPED. 

(3) UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH 
.STANDARD MIL-STD-130 WITH THE MANUFACTURERS IDENTIFICATION, 

TYPE NUMBER, RESISTANCE VALUE, RESISTANCE TOLERANCE AND 
RESISTANCE TEMPERATURE CODE, T-2 FOR 50 PPM/»C AND T-9 FOR 
25 PPM/*C. 

C. ADDITIONS: 

,(1) UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL RE¬ 
QUIREMENTS OF NASA DOCUMENT ND 1002000. 

(2) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF NASA DOCUMENT PS 1015404, SECTION 

(3) RESISTANCE TOLERANCE: PLUS OR MINUS 1.0 PERCENT. 

(4) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD 
BEND TEST: THE COMPONENT BODY SHALL BE HELD IN A VERTICAL 
POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM THE LEAD UNDER 
TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED. A CYCLE 
CONSISTING OF MOVING THE BODY OF THE UNIT, WHILE IN THE SAME 
PLANE, THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 DEGREES 
IN THE OPPOSITE DIRECTION AND BACK 90 DEGREES TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 

(5) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
4 POUNDS MINIMUM. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-10509 AND 

MIL-R-10509/1, CHARACTERISTICS C AND E AS INDICATED UITH THE 
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NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27 GRADE 4, CLASS R, 

LIFE EXPECTANCY X FOR MATERIAL DESIGN AND CONSTRUCTION EXCEPT 
LEAD MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THE LEAD MATERIAL REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 
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MANUFACTURER'S IDENTIFICATION, TYPE NUMBER AND TERMINAL IDENTIFICATION. 
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NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27 GRADE 4, CLASS R, 

LIFE EXPECTANCY X FOR MATERIAL DESIGN ANO CONSTRUCTION EXCEPT 
LEAD MATERIAL SHALL BE IN ACCORDANCE UITH NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE UITH THE LEAD MATERIAL REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL: 

(1) PRIMARY IMPEDENCE: 

(a) TERMINALS 1 AND 3: 12,500 OHMS 

(b) TERMINALS 1 AND 2: 10,000 OHMS 

(2) PRIMARY CURRENT CARRYING CAPACITY: 

(a) TERMINALS 1 AND 3: 1 MILL I AMPERE DC 

(b) TERMINALS 1 AND 2: 1 MILL I AMPERE DC 

(3) PRIMARY RESISTANCE TERMINALS 1 AND 3: t.20 OHMS. 

(4) SECONDARY IMPEDANCE: 

(a) TERMINALS 4 AND 5: 2,000 OHMS (SPLIT) 

(b) TERMINALS 6 AND 7: 2,500 OHMS (SPLIT) 

(5) POWER LEVEL: 100 MILLIWATTS. 

C. MARKING: UNITS SHALL BE PERMANENTLY ANO LEGIBLY MARKED UITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER AND TERMINAL IDENTIFICATION. 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA 
DOCUMENT PS 1015404 SECTION 
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1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27 GRADE 4. CLASS R, 

LIFE EXPECTANCY X FOR MATERIAL DESIGN AND CONSTRUCTION EXCEPT 
LEAD MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015401. 
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REQUIREMENTS: 

6ENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION Mll-T-27 
AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 
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INSPECTION AND ACCEPTANCE: SCHEMATIC DIAGRAM 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA VOLTAGES AND CURRENTS ARE RMS 

DNANING NumBER AND REVISION LETTER, MANUFACTURER'S VALUES UNLESS OTHERWISE NOTED 

SERIAL NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 

0.016 t 0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN 
PRODUCTION (AT WHICH TIME THIS DRAWING WILL BE UPDATED 
BY CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 
0.017 - 0.002 DIA., GOLD PLATED. IN ALL OTHER RESPECTS, 

LEADS SHALL CONFORM TO ND 1015401. A CERTIFICATION OF 
COMPLIANCE WITH THIS LEAD MATERIAL REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 
MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 50 VOLTS MAXIMUM INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 


TABLE I 

___ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27A. 
PARAGRAPH I 

4.7.3.2.1 SEALING ___ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

_ TWEEN WINDINGS AND CASE. __ 

4.7.6 INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO TERMINALS 1 AND 3 

_ SECONDARY OPEN. __ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC) 


4.7.9.3 

4.7.9.4 

4.7.9.5 
4.7.9.7 


DC RESISTANCE ( AT 25°C): R(l-3) = 800 OHMS MAXIMUM; R(4-7) = 280 

OHMS MAXIMUM (BOTH WINDINGS IN SERIES) _ 

INDUCTANCE: SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 

(1-3) ___ 

DISTORTION (AT 1 KC): 5% MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT 
FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): ±3 DB FROM 400 CPS 
TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-7) (JOIN 5 TO 6) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 
10,000 OHMS AND 0 DC. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY 

RANGE. _ 

POLARITY: LEADS 1, 4, AND 6 SHALL BE OF LIKE POLARITY _ 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3), V (1-3)/V (4-7) 

(JOIN 5 TO 6): s 2.24:1 15)5. ALSO V (l-2)/V (2-3) = 1:1 12*; 

V (4-5)/V (6-7) = 1:1 ±2%. 
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are UNO roll ary ruarosi ovher than in connection with a definitely 

DELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT TMEREGY INCURS NO RESRONSIGIUTY NOR ANY ORLIGATION WHATSOEVER 
AMO THE FACT THAT THE GOVERNMENT HAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR 1THER DATA IS 
NOT TO RE RECAROCD GY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PA TINTED INVENTION THAT MAY IN ANY WAV GE RELATED THERETO. 


REQUIREMENTS: 

I. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2.INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 

DRAWING NUMBER AND REVISION LETTER, MANUFACTURER'S 

SERIAL NUMBER AND CONNECTION DATA. PER ND1002019. THE MANUFACTURER'S 

PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. PER MIL-STD-129 

C LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER NDt1O15401 EXCEPT NICKEL STRIKE MAY BE 

50-100 MICRO INCHES AND LEAD DIAMETER SHALL BE 0.016 i .001 DIAMETER. A CERTIFICATION 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


D.FINISH: BLACK, SHADE NO. J/U38 PER FED-STD-595. 


3. DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

6RADE 4, CLASS R,LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10“+ 
MM OF MERCURY. 

C. DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 

D. RATED POWER LEVEL: 100 MW 

E- WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 50 VOLTS MAXIMUM INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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(.SPECIAL CONDITION IKS (BY MANUFACTURER) _, „„ 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 


TITLES IN 
PARAGRAPH 

SEALING 

DIELECTRIC 

STRENGTH 

INDUCED 

VOLTAGE 

INSULATION 

RESISTANCE 

DC RESlSTANC 
frkT 25°C) 

INDUCTANCE 

DISTORTION 

FREQUENCY 

RESPONSE 


POLARITY 

NO LOAD 
VOLTAGE 
RATIO 


TABLE I 

___ INSPECTION TESTS _ 

PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES N SPECIFICATION MIL-T-27A. 

IMMERSE IN LIQUID AS INDICATED ______ 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. ___ 

APPLY 64 VOLTS, 2000 CPS TO TERMINALS 1 AND 3 

SECONDARY OPEN. _;______ 

10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC ) 

i ' R(l-3) = 800 OHMS MAXIMUM; R(4-7) = 280 

OHMS MAXIMUM tBOTH WINDINGS IN SERIES) ___ 

SHALL BE 1 HENRY MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 


| (1-3) 

(AT I KC) 


KC) 5% MAXIMUM WITH 2000 OHM LOAD AT 100 MW OUTPUT 

(REFERENCE FREQUENCY 1 KC): 13 DB FROM 400 CPS 
TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-7) (JOIN 5 TO 6) OF 2000 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 
10,000 OHMS AND 0 DC. E S SHALL BE HELD CONSTANT OVER THE FREQUENCY 

RANGE. _____ 

LEADS 1, 4, AND 6 SHALL BE OF LIKE POLARITY_ 

' WITH 5 VOLTS, 5 KC (1-3), V (1-3)/V (4-7) 

(JOIN 5 TO 6): = 2.24:1 15%. ALSO V (l-2)/V (2-3) = 1:1 12%; 

V (4-5)/V (6-7) = 1:1 12%. _ 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATION*. OR OTMEh DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THCRERV INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27, GRADE 4, CLASS R, 

LIFE EXPECTANCY X FOR MATERIAL DESIGN AND CONSTRUCTION EXCEPT LEAD 
MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015401. 

B. ELECTRICAL 

(1) PRIMARY IMPEDANCE: 1500 OHMS, CENTER TAPPED. 

(2) PRIMARY CURRENT CARRYING CAPACITY: 3 MILL I AMPERES DIRECT 
CURRENT. 

(3) PRIMARY RESISTANCE: 90 OHMS. 

(4) SECONDARY IMPEDANCE: GOO OHMS, CENTER TAPPED. 

(5) POWER LEVEL: 500 MILLIWATTS. 

C. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER AND TERMINAL IDENTIFICATION. 

.0. UNITS SHALL MEET THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT 
PS 1015404 SECTION 

E. A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL TO THE REQUIREMENTS 
OF THIS DRAWING SHALL ACCOMPANY EACH SHIPMENT. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MIL-D-70327. 


ORIGINAL SOURCE OF SUPPLY: 

UNITED TRANSFORMER CORPORATION 
NEW YORK 13. NEW YORK 
CODE I DENT NO. 80223 
TYPE NUMBER DI-T260 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIRILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27, GRADE 4, CLASS R, 

LIFE EXPECTANCY X FOR MATERIAL DESIGN AND CONSTRUCTION EXCEPT LEAD 
MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1013401. 

B. ELECTRICAL 

(1) PRIMARY IMPEDANCE: 1500 OHMS, CENTER TAPPED. 

(2) PRIMARY CURRENT CARRYING CAPACITY: 3 MILL I AMPERES DIRECT 
CURRENT. 

(3) PRIMARY RESISTANCE: 90 OHMS. 

(4) SECONDARY IMPEDANCE: 600 OHMS, CENTER TAPPED. 

(5) POWER LEVEL: 500 MILLIWATTS. 

C. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER AND TERMINAL IDENTIFICATION. 

D. UNITS SHALL MEET THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT 
PS 1015404 SECTION 

E. A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL TO THE REQUIREMENTS 
OF THIS DRAWING SHALL ACCOMPANY EACH SHIPMENT. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MIL-D-70327. 


3. A. WAIVE AS REQUIRED All INFORMATION PRESENTED 
ON THIS DRAWING EXCEPT IE AD MATERIAL SPEC 
«. PHYSICAL DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION BY (TD) TECHNICAL 
DIRECTIVE PROCURE THIS PART AS CHANGE 
LETTER B BY ODE RING TO VENDOR CATALOG NO. 

I, SPECIFICATIONS. REFERENCE NO 1 002034. 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF 
REFERENCE ISMADE TO THIS DRAWING BY 
OTHER THAN REVISION LETTER B. 
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MOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27. GRADE 4, CLASS R, 

LIFE EXPECTANCY X FOR MATERIAL DESIGN AND CONSTRUCTION EXCEPT LEAD 
MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015401. 

B. ELECTRICAL 

(1) PRIMARY IMPEDANCE: 1500 OHMS. CENTER TAPPED. 

(2) PRIMARY CURRENT CARRYING CAPACITY: 3 MILLIAMPERES DIRECT 
CURRENT. 

(3) PRIMARY RESISTANCE: 90 OHMS. 

(4) SECONDARY IMPEDANCE: bOO OHMS. CENTER TAPPED. 

(5) POWER LEVEL: 500 MILLIWATTS. 

C. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER AND TERMINAL IDENTIFICATION. 

D. UNITS SHALL MEET THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT 
PS 1015404 SECTION 

E. A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL TO THE REQUIREMENTS 
OF THIS DRAWING SHALL ACCOMPANY EACH SHIPMENT. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MIL-D-70327. 
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MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
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A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL TO THE REQUIREMENTS 
OF THIS DRAWING SHALL ACCOMPANY EACH SHIPMENT. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MIL-D-70327. 


D. 


E. 


ORIGINAL SOURCE OF SUPPLY: 

UNITEO TRANSFORMER CORPORATION 
NEW YORK 13. NEW YORK 
CODE I DENT NO. 80223 
TYPE NUMBER DI-T260 


NEXT ASSY 


USED ON 


APPLICATION 


3 


2 


x 


a 9920101 





REVISIONS 



SYM 

DESCRIPTION 

DAT* 

APPROVAL 

0 

REPLACES REV C WITH CHANGES 

QO & 3 

1 ^ 

1 



•j. < , v* ■ «* « • 5 

% ,f 

,i; • v 


' „_*r 





iMrf>r»ai axiom 
mrvmvirt i ivsn 


AKII V 

VI1LI 


CLASS B RELEASE TDR No. OQ/&? __ DATE 

/*•/*£* 


a 



.021 

.019 


DIA WIRE LEADS 





REPLACES REV C WITH CHANGES 


* :* 

QTY PART OR NOMENCLATURE OR FIND 

REQD IDENTIFYING NO. DESCRIPTION NO. 

LIST OF MATERIALS 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

± ± * 1* 

DO NOT SCALE THIS DRAWING 

M 1 T 

INSTRUMENTATION LAB 
Cambridoc. Mass. 

DWG. NO. CONTRACT 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

DRAWN Qsuf DATE /3 flrafig 

rMFrKFn^F /V Not). (,* 

APPRDVAI 0 

TRANSFORMER, 

AUDIO FREQUENCY 

SPECIFICATION CONTROL DPAWiNO 

MATERIAL 

SEE NOTES 

APPROVAL 

HEAT TREATMENT 

NONE 

FINAL FINISH 

NONE 

NASA APPROVAL ) Q 

/£-/*-- 

i l| fa! j i JL 

CODE IDENT NO. 

SIZE 

c 

NASA DRAWING NO. 

1010366 

MIT APPROVAL*^ 

SCALE NONE 

WT | SHEET | OF I | 


:;y 

% 

% 

i, 

I 

y 

fa 

i 

i 

f' 

s 


2 


1 


■wr»vsTtpi«» 












NOTICE — WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVET- 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANT WAY BE RELATED THERETO. 


NOTES: 

1. REQUIREMENTS: 
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B. ELECTRICAL 
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CURRENT. 

(3) PRIMARY RESISTANCE: 90 OHMS.. 
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NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27, GRADE 4, CLASS R, 

LIFE EXPECTANCY X FOR MATERIAL DESIGN AND CONSTRUCTION EXCEPT LEAD 
MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015401. 

B. ELECTRICAL 

(1) PRIMARY IMPEDANCE: 1500 OHMS, CENTER TAPPED. 

(2) PRIMARY CURRENT CARRYING CAPACITY: 3 MILL I AMPERES DIRECT 
CURRENT. 

(3) PRIMARY RESISTANCE: 90 OHMS. 

(4) SECONDARY IMPEDANCE: 600 OHMS, CENTER TAPPED. 

(5) POWER LEVEL: 500 MILLIWATTS. 

C. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER AND TERMINAL IDENTIFICATION. 

D. UNITS SHALL MEET THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT 
PS 1015404 SECTION 

E. A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL TO THE REQUIREMENTS 
OF THIS DRAWING SHALL ACCOMPANY EACH SHIPMENT. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MIL-D-70327. 
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SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 
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_ MAX. _ 
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4.7.9.5 DISTORTION (AT 1 KC): 5 % MAXIMUM WITH 600 OHM LOAD AT 500 MW OUTPUT. 
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(4~6) OF 600 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 1500 OHMS AND 0 

_ DC. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RAN6E. _ 

4.7.9.14 POLARITY: LEADS 1 AND 4 SHALL BE OF LIKE POLARITY. _ 

4.7.9.17 I NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 5 KC (1-3), V(l-3)/V(4-6)= 
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REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2. INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 

DRAWING NUMBER AND REVISION LETTER, MANUFACTURER'S 
SERIAL NUMBER AND CONNECTION DATA. PER ND1002019. THE 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART AND 
PACKAGE PER MlL-STD-129. 

C. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND-1015401 EXCEPT NICKEL 
STRIKE MAY BE 50-100 MICR01NCHES AND LEAD DIAMETER SHALL BE .01G ± .001 DIA. A 
CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
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A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55®C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
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PARAGRAPH I 


SEALING: 

DIELECTRIC 

STRENGTH: 

INDUCED «$LTAGE: 
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RESISTANCE: 

DC RESISTANCE,!*#.— 
(AT 25*0;' 

INDUCTANCE: 


IMMERSE IN LIQUID AS INDICATED. _ 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 
rWEEN WINDINGS AND CASE. _ 

APPLY 55 VOLTS, 2000 CPS TO TERMINALS 1 AND 3 ( 
SECONDARY OPEN. __ 

10,000 MEGOHMS MINIMUM AT 25°C (USE 100 VDC.) 

: R(l-3) = 112 OHMS MAX., R(4-6) = 112 OHMS 


INDUCTANCE: SHALL BE 0.17 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 

_ 0 "C q-3). _ 

I DISTORT ion (AT 1 KC): _ 5< MAXIMUM WITH 600 OHM LOAD AT 500 MW OUTPUT. 

|frequency response: (REFERENCE FREQUENCY 1 KC): t 3 DB FROM 400 CPS 

TO 100 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(4-6) OF 600 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 1500 OHMS AND 0 

f C. Es SHALL BE HELD_CONSTANT OVER THE FREQUENCY RAN6E. 

LEADS 1 AND 4 SHALL BE OF LIKE POLARITY. _ 

WITH 5 VOLTS, 5 KC (1-3), V(l.-3)/V(4-6)= 


POLARITY: 


THIS SHEET ADDED AND UPGRADED TO V// 

CLASS A RELEASE PER TDRR 08**5" Plfo 

REVISED PER TDRR 11983 ahLd Uiil 


G THIS SHEET ADDED 


PART OR 
IDENTIFYING NO. 



NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


TRANSFORMER, AUDIO FREQUENCY' 
(1.58:1 TURNS RATIO) 

SPECIFICATION CONTROL DRAWING 


COOE IDENT NO. SIZE 


SCALE NONE WT 


NASA DRAWING NO. 

1010366 


|SHEET 2 OF 2 




























































3 


«t UMD ro* *"''^M»(5)« e OTtllJ*T!| , i l J*| ( *coSIlVctlo 0,,, ‘ ° # 0 ™ E * Ml* 

K l -v;;«is:vvci:\^ 
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srnmsmmm 


NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27 GRADE 4 r,.« . 

MATERfAL^HALL^B? f° R MflTERIA *- DESIGN AND CONSTRUCTION’EXCEPT LEAD 
MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015401 # 

B. ELECTRICAL 

(1) PRIMARY IMPEDANCE: 1500 OHMS, CENTER TAPPED. 

<n ™S. C “™ EBT DIRECT 

(3) PRIMARY RESISTANCE: 90 OHMS. 

(4) SECONDARY IMPEDANCE: 600 OHMS, CENTER TAPPEO. 

(5) POWER LEVEL: 500 MILLIWATTS. 

C ‘ U«unr^;. . UNITS SHflLL BE PERMANENTLY AND LEGIBLY MARKED WITH THF 
RRHUFECTURER'S IDEHT.FICT,™. „K NUNDER ». , E Xl 

e,™' *"t * ssi ” iKE «■««. ««„, 

E ' 

! ‘ MIL-D-555 2 7 WWINO #CC0RDflNCE W,TH STANDARDS PRESCRIBED IN 


ORIGINAL SOURCE OF SUPPLY: 

UNITED TRANSFORMER CORPORATION 
NEW YORK 13. NEW YORK 
CODE I DENT NO. 80223 
TYPE NUMBER DI-T260 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREGY INCURS NO RESPONSIBI LI TV NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE R* GARDCO BV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLOER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTEO INVENTION THAT MAT IN ANT WAV BE RELATED THERETO. 



REVISIONS 


DATE APPROVAL 


ORIGINATED _ 

ADDED PROCUREMENT 
NOTE 3 PER TDRRj pO-foJ 




(1) TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAXIMUM. 

(2) EMITTER CURRENT (Ig): 10 MILL I AMPERE MAXIMUM. 

(3) BASE CURRENT (I B ): 10 MILL I AMPERES MAXIMUM. 

(4) TEMPERATURE RANGE, OPERATING AND STORAGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

B. CONSTRUCTION AND MECHANICAL: 

•,(t) ENCAPSULATION: HERMETICALLY SEALED. 

(2) ‘LEADS SHALL BE .IRON-NICREL-COBALT ALLOY, GOLD RLATED PER NASA DOCUMENT PS 1015402, GREASE 

AND OIL FREE. A CERTIFICATE OF COMPLIANCE .WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(3) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE(FOLLOWING LEAD BEND ‘TEST: THE COMPONENT BODY 
SHALL BE HELD WITH THE LEAD UNDER TEST IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED 
FROM THE LEAD UNDER TEST. ‘2 CYCLES OF BENDS SHALL BE ACCOMPLISHED, A CYCLE CONSISTING OF 
MOVING.THE BODY OF THE UNIT, WHILE IN THE SAME PLANE. THROUGH 90 DEGREES IN ONE DIRECTION THEN 
180 DEGREES IN THE OPPOSITE DIRECTION AND BACK 80 DEGREES TO THE ORIGINAL POSITION. NO 
.MECHANICAL.DAMAGE .OR LACK OF PERFORMANCE SHALL BE .EVIDENCED AFTER THE TEST. 

(4) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

C. UNIT MARKING: UNITS SHALL BE MARKED PER STANDARD MIL-ST0-130 WITH THE MANUFACTURER'S IDENTIFICATION. 

TYPE NUMBER, DATE CODE, LOT NUMBER AND SERIAL NUMBER. 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNOER THE FOLLOWING CONDITIONS: 

(1) CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A COMMON EMITTER TRANSISTOR. 

(2) AMBIENT TEMPERATURE: 4>5*C 

(3) COLLECTOR VOLTAGE: 10 VDC 

(4) EMITTER VOLTAGE: >10 VDC 

(5) POWER DISSIPATION: 25 MILLIWATTS 

UNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA 
REPRESENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL CHOPPERS SHIPPED. DATA SHALL CONSIST OF 
MEASUREMENTS FOR EACH UNIT OF THE LOT AND BE IDENTIFIABLE BY SERIAL NUMBER. UNITS THAT DO NOT MEET 
THE INITIAL DRAWING REQUIREMENTS AFTER BURN-IN SHALL NOT BE SHIPPED. 

E. PARAMETRIC STABILITY: UNITS THAT EXHIBIT A PARAMETRIC CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER 
THAN.THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. 

(1) EMITTER LEAKAGE CURRENT: TO BE SPECIFIED. 

(2) OFFSET VOLTAGE: TO BE SPECIFIED. 

(3) SATURATED DYNAMIC IMPEDANCE: TO BE SPECIFIED. 

(4) TRANSFER RESISTANCE: TO BE SPECIFIED. 

F. ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF WITHSTANDING THE TESTS SPECIFIED IN NASA DOCUMENT 1002000. 

G. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH MlL-S-19491 LEVEL C IN BOTH INSTANCES. 
(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MlL-S-19491 ANO SHALL 

INCLUDE THE NASA DRAWING NUMBER AND REVISION .LETTER. __ 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MlL-D-70327. - llllr T~ I 
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MENT THCRERT INCURS NO RESPONSIRILITT NOR ANT ORLISATION WHATSOEVER; 
AMO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLICO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANT WAT SC RELATED THERETO. 


g £9 £0101 


NOTES: 

1. REQUIREMENTS: 
A. RATINGS: 


_ REVISIONS 

_ DESCRIPTION 

ORIGINATED __ 

ADDED PROCUREMENT 
NOTE 3 PER TDRR1 

REPLACED WITH CHANGE 
BY REV C PER TDRR /Q&ft 


(1) TOTAL DEVICE DISSIPATION IN FREE AIR: TOO MILLIWATTS MAXIMUM. 

(2) EMITTER CURRENT (Ig): 10 MILLI AMPERE MAXIMUM. 

(3) BASE CURRENT (Ig): 10 MILUAMPERES MAXIMUM. 

(4) TEMPERATURE RANGE, OPERATING AND STORAGE: FROM MINUS 65 TO PLUS 200 DEGREES CENT IGRAOE. 

I. CONSTRUCTION AND MECHANICAL: 

V(t) ENCAPSULATION: HERMETICALLY SEALED. - * 

•fly LEADS SHALL BE .IRON-NICKEL"ICQEStlT 'ALtOY. ’GOCD PLATED PER NASA DOCUMENT PS 1015402, GREASE 

C } iw! OlLiFREE. CERTIFICATE: 0 F COMPLIANCE ;MITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

■ m EACH .LEAD SHALL BE CAPABLE OF .WITHSTANDING (THE (FOLLOWING LEAD .BEND tTEST: 1THE COMPONENT BODY 
SHALL^BE HELD WITH THE iLEAD .UNDERiTEST .IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED 
fS THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED. A CYCLE CONSISTING OF 
MOVING iTHE BODY OF .'THE (UNIT, WHILE IN THE SAME RLANE, THROUGH 50 -DEGREES '.IN ONE DIRECTION THEN 
180 DE 6 REES IN THE OPPOSITE DIRECTION AND BACK 50 DEGREES TO THE ORIGINAL POSITION. NO 
.MECHANICAL .DAMAGE ,0R .LACK OF .PERFORMANCE .SHALL .BE .EVIDENCED AFTER .THE TEST. 

’(4) .EACH.LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

Z UNIT MARKING: UNITS SHALL BE MARKED PER STANDARD MlL-STD-130 WITH THE MANUFACTURER'S IDENTIFICATION, 

TYPE NUMBER..DATE CODE, LOT NUMBER AND SERIAL NUMBER. 

D. BURN-IN: UNITS SHALL BE BURNED-:IN FOR 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(t) CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A COMMON EMITTER TRANSISTOR. 

(2) AMBIENT TEMPERATURE: 65»C 

(3) COLLECTOR VOLTAGE: 10 VOC 

(4) EMITTER VOLTAGE: -10 VOC 

(5) POWER DISSIPATION: 25 MILLIWATTS 

IUNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE OBTAINEO. PRE-BURN-IN ANO POST-BURN-IN DATA 
REPRESENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL CHOPPERS SHIPPED. DATA SHALL CONSIST OF 
MEASUREMENTS FOR EACH UNIT OF.THE LOT ANO BE IDENTIFIABLE BY SERIAL NUMBER. .UNITS THAT DO NOT MEET 
THE INITIAL DRAWING REQUIREMENTS AFTER BURNilN SHALL NOT BE SHIPPED. 

E. PARAMETRIC STABILITY: iUNITS<TMAT EXHIBIT A PARAMETRIC CHANGE FROM PRE-BURN-IN TO POST-BURN-IM GREATER 

THAN,THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. /R\ REPLACED WITH CHANGE BY 

(1) 'EMITTER LEAKAGE CURRENT: TO BE SPECIFIED. ~ ^ npw C 

(2) OFFSET VOLTAGE: :T0 BE SPECIFIED. _ KC.V L, 

(3) SATURATED DYNAMIC IMPEDANCE: .TO BE SPECIFIED. 

(4) ^TRANSFER RESISTANCE: TO BE SPECIFIED. .. . 

if. ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF WITHSTANDING THE TESTS SPECIFIED IN NASA DOCUMENT 1002000. 

6 *. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH NlL-S-15451 LEVEL C IN BOTH INSTANCES. 

(1) MARKING OF UNIT PArvAr.cc Ann EETFRIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH NtL-S-15451 AND SHAL L 

INCLUDE THE-NASA DRAWING HUMBER AMD REVISION LETTER. REV ~ B _ 1 - . i : j j.. 
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NOTES: 

1 . REQUIREMENTS: 
A. RATINGS: 


(1) TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAXIMUM. 

(2) EMITTER CURRENT (Ie): 10 MILLI AMPERE MAXIMUM. 

(3) BASE CURRENT (I B ): 10 MILL I AMPERES MAXIMUM. 

(4) TEMPERATURE RANGE, OPERATING AND ?T0RAGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 
CONSTRUCTION AND MECHANICAL: 

(1) ENCAPSULATION: HERMETICALLY SEALED. 

f)1 LEADS SHALL BE IRON-NICKEL-COBALT ALLOY. GOLD PLATED PER NASA DOCUMENT PS 1015402. GREASE 

1 ’ AND OIL FREE. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(3) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST: THE COMPONENT BODY 

1 SHALL BE HELD WITH THE LEAD UNDER TEST IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED 

FROM THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED. A CYCLE CONSISTING OF 
MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE. THROUGH 90 DEGREES IN ONE DIRECTION THEN 
180 DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO 
MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

(4) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

UNIT MARKING: UNITS SHALL BE MARKED PER STANDARD MIL-STD-130 WITH THE MANUFACTURER'S IDENTIFICATION. 
TYPE NUMBER. DATE CODE, LOT NUMBER AND SERIAL NUMBER. 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(1) CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A COMMON EMITTER TRANSISTOR. 

(2) AMBIENT TEMPERATURE: 65*C 

(3) COLLECTOR VOLTAGE: 10 VDC 

(4) EMITTER VOLTAGE: -10 VDC ' 

(5) POWER DISSIPATION: 25 MILLIWATTS 

UNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA 
REPRESENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL CHOPPERS SHIPPED. DATA SHALL CONSIST OF • 
MEASUREMENTS FOR EACH UNIT OF THE LOT AND BE IDENTIFIABLE BY SERIAL NUMBER. UNITS THAT DO NOT MEET 
THE INITIAL DRAWING REQUIREMENTS AFTER BURN-IN SHALL NOT BE SHIPPED. ' 

PARAMETRIC STABILITY: UNITS THAT EXHIBIT A PARAMETRIC CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER 
THAN THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. 
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© REPLACES REV B WITH CHANGE 




F. ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF WITHSTANDING THE TESTS SPECIFIED IN NASA DOCUMENT 1002000. 

G. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH MIL-S-19491 LEVEL C IN BOTH INSTANCES. 
(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-S-19491 AND SHAL L 

INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER. REV-C I REV- 
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NOTICE — WHIN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESPONSIRILITT NOR ANY OGLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHEO. OR 
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DATE I APPROVAL 


f;d-;.aces revb with 

CHANGE PER TDRR £0^/3 _ 

REVISED PER TBRR DO 7 _• 


NOTES: 

1. REQUIREMENTS: 
A. RATINGS: 


(1) TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAXIMUM. 

(2) EMITTER CURRENT (I E ): 10 MILLIAMPERE MAXIMUM. 

(3) BASE CURRENT (I B ): 10 MILLIAMPERES MAXIMUM. 

(4) TEMPERATURE RANGE, OPERATING AND STORAGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 
CONSTRUCTION AND MECHANICAL: 

(1) ENCAPSULATION: HERMETICALLY SEALED. 

(2) LEADS SHALL B& IRON-NICKEL-COBALT ALLOY. GOLD PLATED PER NASA DOCUMENT PS 1015402, GREASE 

AND OIL FREE. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(3) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST: THE COMPONENT BODY 
SHALL BE HELD WITH THE LEAD UNDER TEST IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED 
FROM THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED, A CYCLE CONSISTING OF 
MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE, THROUGH 90 DEGREES IN ONE DIRECTION THEN 
180 DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO 
MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

(4) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNOS MINIMUM. 

UNIT MARKING: UNITS SHALL BE MARKED PER STANDARD MIL-STD-130 WITH THE MANUFACTURER'S IDENTIFICATION, 
TYPE NUMBER. DATE CODE, LOT NUMBER AND SERIAL NUMBER. 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(1) CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A COMMON EMITTER TRANSISTOR. 

(2) AMBIENT TEMPERATURE: 65*C 

(3) COLLECTOR VOLTAGE: 10 VDC 

(4) EMITTER VOLTAGE: -10 VDC ' 

(5) POWER DISSIPATION: 25 MILLIWATTS 

UNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA 
REPRESENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL CHOPPERS SHIPPED. DATA SHALL CONSIST OF 
MEASUREMENTS FOR EACH UNIT OF THE LOT AND BE IDENTIFIABLE BY SERIAL NUMBER. UNITS THAT DO NOT MEET 
THE INITIAL DRAWING REQUIREMENTS AFTER BURN-IN SHALL NOT BE SHIPPED. ' 

PARAMETRIC STABILITY: UNITS THAT EXHIBIT A PARAMETRIC CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER 
THAN THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. 
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NOTICE — WHIN 60VCRNMCNT ORAWINCS. SRCCIPICATIONS. OR OTHER DATA 
ARE USED FOR ARY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED 60VERNMENT PROCURCNENT OPERATION. THE UNITED STATES SOVERN- 
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AND THE FACT THAT THE COVERNNENT NAT HAVE FORNULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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NOTES: 

t. REQUIREMENTS: 
A. RATINGS: 


REVISIONS 

description date approv, 
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CHANGE PERTDRR QQ^l 3 _ 

REVISED PER TBRR C'O ^>7 <~>*L • 

.REPLACED BY REV F WITH _ ' 

CHANGE PER TORR 4/^ 


(1) TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAXIMUM. 

(2) EMITTER CURRENT (I E ): 10 MILL I AMPERE MAXIMUM. 

(3) BASE CURRENT (I B ): 10 MILUAMPERES MAXIMUM. 

(4) TEMPERATURE RANGE, OPERATING AND STORAGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 
CONSTRUCTION AND MECHANICAL: 

(1) ENCAPSULATION: HERMETICALLY SEALED. 

(2) LEADS SHALL BE* IRON-NICKEL-COBALT ALLOY, GOLD PLATED PER NASA DOCUMENT PS 1015402. GREASE 

AND OIL FREE. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(3) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST: THE COMPONENT BODY 
SHALL BE HELD WITH THE LEAD UNDER TEST IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED 
FROM THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED, A CYCLE CONSISTING OF 
MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE. THROUGH 90 DEGREES IN ONE DIRECTION THEN 
180 DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO 
MECHANICAL OANAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

(4) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

UNIT HARKING: UNITS SHALL BE MARKED PER STANDARD MIL-STD-130 WITH THE MANUFACTURER'S IDENTIFICATION, 
TYPE NUMBER, DATE CODE, LOT NUMBER AND SERIAL NUMBER. 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(1) CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A COMMON EMITTER TRANSISTOR. 

(2) AMBIENT TEMPERATURE: 65*C 

(3) COLLECTOR VOLTAGE: 10 VDt 

(4) EMITTER VOLTAGE: -10 VDC 

(5) POWER DISSIPATION: 25 MILLIWATTS 

UNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA 
REPRESENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL CHOPPERS SHIPPED. DATA SHALL CONSIST OF 
MEASUREMENTS FOR EACH UNIT OF THE LOT ANO BE IDENTIFIABLE BY SERIAL NUMBER. UNITS THAT DO NOT MEET 
THE INITIAL DRAWING REQUIREMENTS AFTER BURN-IN SHALL NOT BE SHIPPED. 

PARAMETRIC STABILITY: UNITS THAT EXHIBIT A PARAMETRIC CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER 
THAN THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR No. 


01A 

.209 


DATE 



3 LEADS 

•;;? oi a 

.016 


Id W 

ODD 


.500 MIN 


.030 MAX 


EMITTER- 
NO. 1 


(1) EMITTER LEAKAGE CURRENT: TO BE SPECIFIED. 

(2) OFFSET VOLTAGE: TO BE SPECIFIED. 

(3) SATURATED DYNAMIC IMPEDANCE: TO BE SPECIFIED. 

(4) TRANSFER RESISTANCE: TO BE SPECIFIED. 

•. ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF WITHSTANDING THE TESTS 
SPECTIIED IN NASA DOCUMENT 1*002000. 

i. RACMGIiMG ANO- RACKING: UNIT PACKAGING AND RACKItMG SHALL BE I.N ACCORDANCE WITH 
MI*LnSnl949t LEVEL Q LN BOTH INSTANCES. 

(1) MAR KING OE UNIT RAtUGSS AMO EXTERIOR .SHIPRIiNGXONTAkNERS .SHALL BE IN 

AfiCOEBAMCE MIN HILn*-19491 ANQ SMALL UtOLUOE IMS NASA DRAWING NUMBER AND 
REVISION LEXTER. 

INTERPRET DBMUm AN ASCOEORMSS MAIM STANDARDS PRESCRIBED BY 

NJLeD-70327. I I 


REPLACES REV B WITH CHANGE 




REV E 

REV D 
REV-C 
REV- A 
SHEET 1 


REV E 

REV - 

REV- 

REV- - 

SHEET 2 



EMITTER 
NO. 2 

- COLLECTOR t ELECTRICAL 
CONTACT TO CASE 


REVISION STATUS OF SHEETS | 

UNLESS OTHERWISE SPECIFIED 
“ DIMENSIONS ARE IN INCHES 
__ TOLERANCES ON 

FRACTIONS DECIMALS / 
— ± zt 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambriooc. Mam. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


ANGLES drawn j 


DATEfl3Jfli^2| 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON NO 1002034 FOR THIS DRAWING 


DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 

HEAT TREATMENT 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

SEMICONDUCTOR DEVICE, 

INTEGRATED CHOPPER 
SPECIFICATION CONTROL DRAWING 


NONE 


I FINAL FINISH 


APPLICATION 


NONE 


NASA APPROVAL. 


MIT APPROVAL 1 


I CODE IDENT NO. SIZE 




lliAt 


nas'. drawing no. 

1010367 


M- 

- ISCALE 



INCHES 

I . i . I . i . I 


I 2 

PHOTOGRAPHIC SCALE ONLY 




















I 


TABLE I 


PERFORMANCE CHARACTERISTICS 


CHAR I ST 1C 


VISUAL AND MECHANICAL 
EXAMINATION 


CONDITIONS 



EMITTER LEAKAGE 
CURRENT 


EMITTER LEAKAGE 
CURRENT 


OFFSET VOLTAGE 


SATURATED DYNAMIC 
IMPEDANCE 


EMITTER TO BASE 
CAPACITANCE 


EMITTER TO BASE 
CAPACITANCE 


TRANSFER RESISTANCE 

R « 

" # AlB 


THERMAL OFFSET COEFFICIENT 
AVo 
T 


v EjE 2 * «5V OR 
V E ,E 2 - -5V 
Tft » 25-C 


V Ei e 2 « ♦50 OR 
v El E 2 « -5U 
T A » 100*C 


Iq * 2mA 
I E « 0 

T fl « -25 # C TO *100*C 


I 0 » 2mA 

I E « IOOuA PEAK 

Ts « 25*C 


I B * 1.5mA TO 2.5mA 
T A « 25*C 


Ig = 2mA 
I E * 0 

T a * -25*C TO ♦100 # C 


AQL X 
DEFECTIVE 


MAJOR 

DEFECTS 

1 

MINOR 

DEFECTS 

2.5 


EMITTER TO EMITTER 

BREAKDOWN VOLTAGE 

I E * ♦IOuA QR 

I E * -IOuA 

Ta » 25‘C 

bv E,E 2 0 

15 

WITTER TO BAS£ BREAK¬ 
DOWN VOLTAGE 

I El » IOuA 

Ta ■ 25*C 

bv Ei bo 

15 

EMITTER TO BASE BREAK¬ 
DOWN VOLTAGE 

l£ 2 ■ IOuA 

Ta ■ 25«C 

bv E 2 BO 

15 

COLLECTOR TO BASE 

BREAKDOWN VOLTAGE 

I C * IOuA 

Ta * 25*C 

bv cbo 

15 




NEXT ASSY USED ON 


APPLICATION 


2 


3 Z920I0I 




REVISIONS 


EZ9 

DESCRIPTION 


manna 

|e 1 

REPLACED BY REV F WITH. 
CHANGE PER TDRR O/ 6T? 


VC . 


INSPECTION 

LEVEL 


II 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. OO/tZ 


DATE 

/*■/*•*? 


QTY 

PART OR 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO. 

DESCRIPTION 

NO. 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


M I T 

INSTRUMENTATION LAB 
Camshidok. Mam. 

C. NO. CONTRACT 


CHECKED2fc 


r . jN&ytdj 




DO NOT SCALE THIS DRAWING 


MATERIAL 


APPROVAL ^ Ibfac H 

APPROVAL_ 




MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


SEMICONDUCTOR DEVICE, 

INTEGRATED CHOPPER 
SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 


NASA APPROVAL 


CODE IDENT NO. 


FINAL FINISH 


MIT APPROVAL 1 








SCALE NONE 


SIZE 


WT 


NASA DRAWING NO. 

1010367 

| SHEET 2 OF 2 


1 




INCHES 

‘ . I -L 


I 2 

; PHOTOGRAPHIC SCALE ONLY 


















































































































MOTICC — •*•«■ WnMIUT NiVIMI «P*C I r IC AT toa* 0« OTHIB 
tM Ml* M* •»* PVPOt atata la WtCTiy WITM * Mnwitu* 
Kuril tOVIIIMIT NWCUNMIT ONMTIM T HIM "' T ‘»» T i T ‘* fT' 

MMt TMCBfat IKM« ao aR*Poa*iauiTt aoa "i 

m.mm •■• »Ary tmat Tw* aavnaaatat bat mavi roaaaiAtie. raaaiawca aa 

_waavin tat mio MAviaoa. •aacin 

MT TO aa MOABaca at ibpucatkmi oa otbab wi— «» ■» 

Iiciaaiaa tat aocaaa aa ABT otmir ttatoa oa coaaoaAtiaa. aa coaaat. 
taa Aat aiaata oa itaaiMioa to #,tt *■* 

aataataa lavaatioa tbat mat ia akt »at aa acLAtaa taaaato 


2920101 



REPLACES REV E WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR &/<* 5~ ? 


^ at 


REQUIREMENTS: 

^INTERPRET drawing in accordance with standards prescribed 

BY MIL-D-70327. _ _ 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002051 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF TH, S . 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-S-19491 LEVEL A. 


GRAPHICAL SYMBOL 


1NSPFnn na and acceptance: 

MECHANICAL REQUIREMENTS: 

LEADS SHALL BE IR0N-NICKEL-C0LBALT ALLOY, GOLD PLATED 
PER ND 1015402, EXCEPT PLATING THICKNESS SHALL BE 
200 MICROINCHES MAX. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

UNIT MARKING: UNITS SHALL BE MARKED PER HILr 

STD-130 WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, 
TYPE NUMBER, DATE CODE, COT NUMBER AND SERIAL NUMBER. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-S-19491 AND 
SHALL INCLUDE THE NASA DRAWIN6 NUMBER AND REVISION 
LETTER. 

ELECTRICAL REQUIREMENTS PER TABLE I: 

EMITTER TO EMITTER BREAKDOWN VOLTAGE (BVE.E 2 CS) 

EMITTER LEAKAGE CURRENT (IeiEoCS):• 100°C. 

OFFSET VOLTAGE (Vo): • 100°C. 

SATURATED DYNAMIC IMPEDANCE (R 4) 
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DESIGN REQUIREMENTS: 

PER ALL REQUIREMENTS OF TABLE I. 

TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAX. 
EMITTER CURRENT (If): 10 MILLIAMPS MAX. 

BASE CURRENT (Ig): 10 MILLIAMPS MAX. 

TEMPERATURE RANGE, OPERATING AND STORAGE: -65°C TO ♦200°C. 
ENCAPSULATION: HERMETICALLY SEALED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE BEND TEST 
PER MIL-STD-750, METHOD 2036, CONDITION E. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL 
PULL OF 4 POUNDS MINIMUM. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER 
THE FOLLOWING CONDITIONS: 

CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A 
COMMON BASE TRANSISTOR. 

AMBIENT TEMPERATURE: 65°C. 

COLLECTOR VOLTAGE: 10 VDC 
EMITTER VOLTAGE: -12.5 VDC 
POWER DISSIPATION: 25 MILLIWATTS 
UNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE 
OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA REPRE¬ 
SENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL 
CHOPPERS SHIPPED. DATA SHALL CONSIST OF MEASUREMENTS 
FOR EACH UNIT OF THE LOT AND BE IDENTIFIABLE BY SERIAL 
NUMBER. UNITS THAT DO NOT MEET THE INITIAL DRAWING 
REQUIREMENTS AFTER BURN-IN SHALL NOT BE SHIPPED. 
PARAMETRIC STABILITY: UNITS THAT EXHIBIT A PARAMETRIC 
CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER THAN 
THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. 
EMITTER LEAKAGE CURRENT: UNITS FAILING TO MEET 
INITIAL DRAWING REQUIREMENTS OR HAVING INCREASED 
MORE THAN 3 TIMES IN IE1E2C3 (THE ABSOLUTE IN¬ 
CREASE MUST BE GREATER THAN 1 NANOAMP) SHALL NOT 
BE ACCEPTABLE. 

OFFSET VOLTAGE: * 50 UV MAX 

SATURATED DYNAMIC IMPEDANCE: ♦ 10JLMAX 

TRANSFER RESISTANCE: ♦ 10 MILLIOHMS MAX 
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REQUIREMENTS: 

a EN |nterpret DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFIOJLTIOH RE¬ 

QUIREMENTS SPECIFIED IN ND 1002051 UNLESS MOD IF ED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 

0. PRESERVATION, "PACKAGING-, PACKING AND CONTAINER‘MARK!NO PER •' 

ND 1002215 CLASS 1, CODE 2. . - 


c 


2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: - 

(D LEADS SHALL BE IRON-NICKEL-COLBALT ALLOY, GOLD PLATED 
PER ND 1015402, EXCEPT PLATING THICKNESS SHALL BE 
200 MICROINCHES MAX. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) UNIT MARKING: THE NASA DRAWING number which shall consist of at least the last 
THREE DIGITS DASH NUMBER, AND THE MANUFACTURER'S NftfC, TRADE MARK OR CODE, DATE CODE, 

LOT CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 


B. ELECTRICAL REQUIREMENTS PER TABLE I: 

(D EMITTER TO EMITTER BREAKDOWN VOLTAGE (BVE t E 2 CS) 

( 2 ) EMITTER LEAKAGE CURRENT (IeiE 2 C5):* 100 ° C - 

(3) OFFSET VOLTAGE (Vo): • 100°C. 

(4) SATURATED DYNAMIC IMPEDANCE (R *) 



3- DESIGN REQUIREMENTS: 

A- PER ALL REQUIREMENTS OF TABLE I. 

B. TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAX. 

C. EMITTER CURRENT CIE>t 10 MILLIAMPS MAX. 

D. BASE CURRENT (Ifl): 10 MILLIAMPS MAX. 

E TEMPERATURE RANGE, OPERATING AND STORAGE: -65°C TO ♦200°C. 
F. ENCAPSULATION: HERMETICALLY SEALED. 

G EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE BEND TEST 
PER MIL-STD-750, METHOD 2036, CONDITION E. 

H EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL 
PULL OF 4 POUNDS MINIMUM. 
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ELECTRICAL CHARACTERISTICS AT Tc = 25°C (UNLESS OTHERWISE SPECIFIED) | 

CHARACTERISTICS 

CONDITIONS 

SYMBOL 

LIMITS 

UNIT 

MIN 

ITTTB 

VISUAL AND MECHANICAL 
EXAMINATION 






EMITTER TO EMITTER 

BREAKDOWN VOLTAGE 

DSulXn&l 

BVe |£2CS 

15 

■ 

VOLTS 

EMITTER TO BASE BREAK¬ 
DOWN VOLTAGE 

I E 1 = 10uA 

bv E ibo 

15 

• 

VOLTS 

ruiTTro to o»pp onnu. 

km • i iui i w wnwk witunn 

DOWN VOLTAGE 

l£2 = 10uA 

BVE2B0 

15 


VOLTS 

COLLECTOR TO BASE 

BREAKDOWN VOLTAGE 

l C - 10uA 

bvcbo 

15 

• 

VOLTS 

EMITTER LEAKAGE CURRENT 

VE1E2 = *5V OR 

VE1E2 = -5V Vbc= 0 

1E 1 E 2CS 

* 

5 

nA 

EMITTER LEAKAGE CURRENT 

VE1E2 s *5V OR 

VE1E2 = “5 V 

Tc = 100 °C VgesO 

' E l E ZCS 

' 

100 

nA 

OFFSET VOLTAGE 

1B - 2 kA 

IE = 0 

Tc s -25°C TO ♦100°C 

Vo 


1200 

UV 

SATURATED DYNAMIC IMPEDANCE 

IB - 2mA 

lE = lOOuA PEAK 

Rd 

* 

50 

OHMS 

EMITTER TO BASE CAPACITANCE 

VE1B = 5V,F- 140 KC 

CEiB 

mm 

5 

PF 

EMITTER TO BASE CAPACITANCE 

VE2B = 5V, F= 140 KC 

CE2B 

- 

5 

PF 

TRANSFER RESISTANCE 
_ AVo 

R ° =ZTb 

1b = 1.5mA TO 2.5mA 

Rq 

* 

50 

MILLI 

OHMS 

THERMAL OFFSET COEFFICIENT 
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4. E. PROCESSING RESTRICTIONS: DEVICES UTILIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM 
SHALL NOT BE PROCESSED IN EXCESS OF 200°C FOR PER I MS GREATER THAN 4 HOURS 
AFTER THE INTERNAL LEAD BONDING OPERATION HAS BEEN COMPLETED. 
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4 SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER 
THE FOLLOWING CONDITIONS: 

(D CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A 
COMMON BASE TRANSISTOR. 

( 2 ) AMBIENT TEMPERATURE: 65°C. 

(3) COLLECTOR VOLTAGE: 10 VDC 

( 4 ) EMITTER VOLTAGE: -12.5 VDC 

(5) POWER DISSIPATION: 25 MILLIWATTS 

B - UNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE 
OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA REPRE¬ 
SENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL 
CHOPPERS SHIPPED. DATA SHALL CONSIST OF MEASUREMENTS 
FOR EACH UNIT OF THE LOT AND BE IDENTIFIABLE BY SERIAL 
NUMBER. UNITS THAT DO NOT MEET THE INITIAL DRAWIN6 
REQUIREMENTS AFTER BURN-IN SHALL NOT BE SHIPPED. 
c - PARAMETRIC STABILITY: UNITS THAT EXHIBIT A PARAMETRIC 
CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER THAN 
THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. 
(^EMITTER LEAKAGE CURRENT: UNITS FAILING TO MEET i 
INITIAL DRAWING REQUIREMENTS OR HAVING INCREASED 
MORE THAN 3 TIMES IN IE1E2CS (THE ABSOLUTE IN¬ 
CREASE MUST BE GREATER THAN 1 NANOAMP) SHALL NOT 
BE ACCEPTABLE. 

<2) OFFSET VOLTAGE: t 50 UV MAX 

SATURATED DYNAMIC IMPEDANCE: ♦ 10-0-MAX 
(A)TRANSFER RESISTANCE: ♦ 10 MILLIOHMS MAX 

D. CENTRIFUGE: ALL DEVICES 100K PER MIL-STD-750. METHOD 200b, Yl ORIENTATION, 20,000 
"G" S FOR A MINIMUM OF 30 SECONDS TO BE PERFORMED FOLLOWING BURN-IN BUT PRIOR TO FINAL 
BURN-IN MEASUREMENTS. 


I 


( 

r 


F REPLACES REV(E)WITH CHANGE 


— 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

4- 

1 .. —"MIT— . 

INSTRUMENTATION LAB 
CAMmmiooc. Mam. 

0W6 NO CONTRACT 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

DRAWN v DATE 

cjk&itfr /jmm'l'z 

SEMICONDUCTOR device, 

INTEGRATED CHOPPER 

SPECFKttTION CONTROL ORAWMO 

z _ 

DO NOT SCALE THIS DRAWING 

approval 6/'3/63 

MATERIAL 

APPROVAI 




HEAT TREATMENT 

NASA APPROVAI 

code ioent no. 

SIZE 

NASA DRAWING NO. 


FINAL FINISH 

V 9 ' 

bti L/z 


c 

1010367 


■ 

MIT APPROVAI^/ — ( » 4 

scale NONE 

WT 

| SHEET t OF t 


2 


1 


WVTjV 






















































REQUIREMENTS: 

1- GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 101544)4, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002051 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN PEQUIREMEN T S OF THIS DRAWING. 

D. PRESERVATION,'PACKAGING-, PACKING AND CONTAINER'HARKING PER •' 

ND 1002215 .CUSS 1, CODE 2. . _ 


2. INSPECTION AND A CCEPTANCE: 

A MECHANICAL REQUIREMENTS: ^- 

0) LEADS SHALL BE IRON-NICKEL«COLBALT ALLOY, GOLD PLATED 
PER ND 1015402, EXCEPT PLATING THICKNESS SHALL BE 
200 MICROINCHES MAX. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) UNIT MARKING: THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST 
THREE DIGITS, DASH NUMBER, AND THE MANUFACTURER'S NAME, TRADE MARK OR CODE, DATE CODE, 

LOT CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 


B- ELECTRICAL REQUIREMENTS PER TABLE I: 

(1) EMITTER TO EMITTER BREAKDOWN VOLTAGE (BVE l E 2 CS) 

( 2 ) EMITTER LEAKAGE CURRENT (IeiE*C3).'A 100°C: 

(3) OFFSET VOLTAGE (Vo): • 100°C. 

(4) SATURATED DYNAMIC IMPEDANCE (R 4) 


3 DESIGN REQUIREMENTS: 

a PER ALL REQUIREMENTS OF TABLE I. 

B TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAX. 

C. EMITTER CURRENT (Ig): 10 MILLIAMPS MAX. 

D. BASE CURRENT (Ifl): 10 MILLIAMPS MAX. 

E. TEMPERATURE RANGE, OPERATING AND STORAGE: -65°C TO ♦200°C. 
F ENCAPSULATION: HERMETICALLY SEALED. 

G. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE BEND TEST 

PER MIL-STD—750, METHOD 2036, CONDITION E. 

H. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL 

PULL OF 4 POUNDS MINIMUM. 
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_ TABLE I _ 


ELECTRICAL CHARACTERISTICS AT Tc = 25°C (UNLESS OTHERWISE SPECIFIED) 


LIMITS 

CHARACTERISTICS CONDITIONS SYMBOL uttt l ut T 


VISUAL AND MECHANICAL 
EXAMINATION 


EMITTER TO EMITTER 
BREAKDOWN VOLTAGE 


EMITTER TO BASE BREAK- 
20“N VOLTAGE 
EMITTER TO BASE BREAK¬ 
DOWN VOLTAGE _ 

COLLECTOR TO BASE 
BREAKSGSN VOLTAGE 

EMITTER LEAKAGE CURRENT 
EMITTER LEAKAGE CURRENT 



I El = lOuA 
IE2 = lOuA 
1C = lOuA 


BVei B0 15 - VOLTS 
BVe?rq iS""- VOLTS 


bvcbo 


OFFSET VOLTAGE 


SATURATED DYNAMIC IMPEDANCE 

EMITTER TO BASE CAPACITANCE 
EMITTER TO BASE CAPACITANCE 

TRANSFER RESISTANCE 
. AVo 

R « S ZT? _ 

THERMAL OFFSET COEFFICIENT 
AVo 
T 


VE1E2 = *5V OR 'ElEfc* 

VE1E2 8 -5V VflCgQ 1 

VE1E2 s *5V OR •EiE?C« 

VE1E2 = -5V 1 2C ' 

Tc = ioo°c Vbc=Q _ 

IB = 2 mA Vo 

IC 3 0 

Tp = -25°C TO ♦1Q0°C _ 

IB - 2mA Rd 

It = lOOuA PEAK 

VE1B = 5V, F; 140 KC Ce^B 
VE2B = 5V, F- 140 KC C E ^B 

IB = 1.5mA TO 2.5mA R 0 


IB = 2mA 
lE * ° 

Tc = -25°C TO ♦ 100 °C 


15 - VOLTS 


-I 5 I nA 


-100 nA 


-1 £2001 UV 


- 50 I OHMS 


- 50 MILLI 
OHMS 

0.5 UV/°C 
TYP 


4. F. PROCESSING RESTRICTIONS: DEVICES UTILIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM 
SHALL NOT BE PROCESSED IN EXCESS OF 200°C FOR PERIODS GREATER THAN 4 HOURS 
AFTER THE INTERNAL LEAD BONDING OPERATION HAS BEEN COMPLETED. 
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I. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 
FINAL SEAL AND THE 240-HOUR BUHN-IN. 

(1) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE El a OR b. A LEAK RATE OF 1 X 1O -0 
ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(2) GROSS LEAK PER MIL-STD-202, METHOO 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(1) CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A COWON BASE TRANSISTOR. 

(2) AMBIENT TEMPERATURE: 65°C. 

(3) COLLECTOR VOLTAGE: 10 VDC 

(4) EMITTER VOLTAGE: -12.5 VDC 

(5) POWER DISSIPATION: 25 MILLIWATTS 

C. UNDER THESE CONDITIONS THE FOLLOWING RESULTS SWLL BE OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA 
REPRESENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL CHOPPERS SHIPPED. DATA SHALL CONSIST OF MEASUREMENTS 
FOR EACH UNIT OF THE LOT AND BE IDENTIFIABLE BY SERIAL NUMBER. UNITS THAT DO NOT MEET THE INITIAL DRAWING 
REQUIREMENTS AFTER BURN-IN SHALL NOT BE SHIPPED. 

D. PARAMETRIC STABILITY: UNITS THAT EXHIBIT A PARAMETRIC CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER THAN 
THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. 

(1) EMITTER LEAKAGE CURRENT: UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING INCREASED MORE THAN 3 

TIMES IN l E1E2CS (THE ABSOLUTE INCREASE MUST BE GREATER THAN 1 NANOAMP) SHALL NOT 

BE ACCEPTABLE. 

(2) OFFSET VOLTAGE: ±50 UV MAX 

(3) SATURATED DYNAMIC IMPEDANCE: ♦ 10 -A. MAX 

(4) TRANSFER RESISTANCE: +10 MILLIOHMS MAX 

E. CENTRIFUGE: ALL DEVICES 100% PER MIL-STD-750. METHOD 200b, Yl ORIENTATION, 20,000 "G" S FOR A MINIMUM OF 30 SECONDS 
TO BE PERFORMED FOLLOWING BURN-IN BUT PRIOR TO FINAL BURN-IN MEASUREMENTS. 
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REQUIREMENTS: 

1 a EN INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015*04, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN NO 1002051 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN PEQ'JIREMEN T S OF THIS DRAWING. 

D. PRESERVATI OK, "PACKA61 Nfr, PACKING AND CONTAINER "MARRING PER . *' 

NO 1002215.CLASS 1, CODE 2. . - : 


INSPECTION AND ACCEPTANCE: 

a MECHANICAL REQUIREMENTS: - 

(D LEADS SHALL BE IRON-NICKELtCOLBALT ALLOY, GOLD PLATED 
PER ND 1015402, EXCEPT PLATING THICKNESS SHALL BE 
200 MICROINCHES MAX. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) UNIT MARKING: THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST TIC LAST 
THREE DIGITS. DASH NUMBER. AND THE MANUFACTURER'S NAME, TRAOE MARK OR CODE, DATE MOC, 

LOT CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER » 1002019. 


B. ELECTRICAL REQUIREMENTS PER TABLE I: 

(D EMITTER TO EMITTER BREAKDOWN VOLTAGE (BVe.E«C$) 

( 2 ) EMITTER LEAKAGE CURRENT (IeiE»C$:* 100°C. 

(3) OFFSET VOLTAGE (Vo): • 100°C. 

(4) SATURATED DYNAMIC IMPEDANCE (R «l) 

(5) OFFSET VOLTAGE (V Q1 ): # 25°C (DASH 001 ONLY) 

3 DESIGN REQUIREMENTS: 

A- PER ALL REQUIREMENTS OF TABLE I. 

B. TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAX. 

C. EMITTER CURRENT (Ie): 10 MILLIAMPS MAX. 

D. BASE CURRENT (Ifl): 10 MILLIAMPS MAX. 

E. TEMPERATURE RANGE, OPERATING AND STORAGE: -65°C TO *20000. 

F. ENCAPSULATION: HERMETICALLY SEALED. 

G EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE BEND TEST 
PER MIL-STD-750, METHOD 2036, CONDITION E. 

H. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL 
PULL OF 4 POUNDS MINIMUM. 
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__ TABLE I ___ 

ELECTRICAL CHARACTERISTICS AT Tq = 25°C (UNLESS OTHERWISE SPECIFIED) 

| | | LIMITS | 

CHARACTERISTICS CONDITIONS SYMBOL M m i n*5 ~l UN 


SYMB0L LrNlM Ax1 UN,T 


Ig = ♦lOuA OR 
l E = -lOuA Vbc-0 

BVei£2CS 

15 


VOLTS 

I E1 s lOuA 

BVeibo 

15 

- 

VOLTS 

l E 2 = lOuA 

BVE2B0 

15 

- 

VOLTS 

Iq = lOuA 

bvcbo 

15 

- 

VOLTS 

VE1E2 5 *5V OR 

VE1E2 * -5» V«c»0 

•ElMCS 

- 

5 

nA 

VE1E2 8 *5V OR 
YE1E2*:?* . 

'Ettecs 


100 

nA 


VISUAL AND MECHANICAL 

EXAMINATION __ 

EMITTER TO EMITTER lE = ♦lOuA OR BVfeifj 

BREAKDOWN V0LTA6E _ lg = -lOuA Vgc-0 _ 

EMITTER TO BASE BREAK- I£1 = lOuA BV E1B 

DOWN VOLTAGE _ 

EMITTER TO BASE BREAK- IE2 = lOuA BV E2 B 

ESWK VOLTAGE _ 

COLLECTOR TO BASE Iq = lOuA BVcbO 

BREAKDOWN VOLTAGE _ 

EMITTER LEAKA6E CURRENT VglE2 = *5V OR IgiEg 

__ VE1E2 = -5V VbC'O 

EMITTER LEAKAGE CURRENT VE1E2 = ♦SV OR IEiEj» 

VE1E2 * -5V 1 ‘ 

__ Tc = 10Q°C VBCsO _ 

OFFSET VOLTAGE IB s 2 aA Vo 

1 E = 0 

__ Tp = -25°C TO »100°C _ 

SATURATED DYNAMIC IMPEDANCE Ig 8 2aA Rrf 

lE = lOOuA PEAK 

EMITTER TO BASE CAPACITANCE VglB 8 5V, F=I40KC CgiB 

EMITTER TO BASE CAPACITANCE VE2B = 5V, F= 140 KC CggS 

TRANSFER RESISTANCE Ig = 1.5mA TO 2.5aA R 0 

_ 4Vo 

=ZTa _ 

THERMAL OFFSET COEFFICIENT lg * 2aA 

AVo lE = 0 

Tq = -25°C TO ♦100°C 


OFFSET VOLTAGE 


IB 8 2mA 
lE = 0 

Tc = -25°C TO ♦100°C 

I B = 100 uA 
l E = 0 

T c = +25°C TO +100°C 


-112001 UV 


-I 50 OHMS 


- 50 MILLI 
OHMS 

0.5 UV/°C 
TYP 

MIN MAX 
0 +200 uV 


TABLE 2 

DASH NO. CHARACTERISTICS 

_ 000 ALL REQUIREMENTS OF TABLE 1, EXCEPT 

V 01 IS NOT APPLICABLE 

-001 ALL REQUIREMENTS OF TABLE 1 


El A TYPE NO. 
(REF. QNLLL 

3N68 


NOTE 1: POLARITY IS WITH RESPECT TO EMITTER (1). 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 
FINAL SEAL AND THE 240-HOUR BURN-IN. 

(1) FINE LEAK PER MIL-STD-202. METHOD 112, TEST CONDITION C, PROCEDURE m a OR b. A LEAK RATE OF 1 X 10~ 8 
ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(2) GROSS LEAK PER MIL-STD-202, METHOO 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(1) CIRCUIT: CONNECT BOTH EMITTERS AND BURN-IN AS A COWON BASE TRANSISTOR. 

(2) AMBIENT TEMPERATURE: b5°C. 

(3) COLLECTOR VOLTAGE: 10 VDC 

(4) EMITTER VOLTAGE: -12.5 VDC • 

(5) POWER DISSIPATION: 25 Ml aIWATTS 

C. UNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA 
REPRESENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL CHOPPERS SHIPPED. DATA SHALL CONSIST OF MEASUREMENTS 
FOR EACH UNIT OF THE LOT AND BE IDENTIFIABLE BY SERIAL NUMBER. UNITS THAT DO NOT MEET THE INITIAL DRAWING 
REQUIREMENTS AFTER BURN-IN SHALL NOT BE SHIPPED. 

D. PARAMETRIC STABILITY: UNITS THAT EXHIBIT A PARAMETRIC CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER THAN 
THE FOLLOWING SHALL NOT BE SHIPPED TO THIS DRAWING. 

(1) EMITTER LEAKAGE CURRENT: UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING INCREASED MORE THAN 3 

TIMES IN Icicle (THE ABSOLUTE INCREASE MUST BE GREATER THAN 1 NANOAMP) SHALL NOT 

KmeraSeT 

(2) OFFSET VOLTAGE: +50 UV MAX 

(3) SATURATED DYNAMIC IMPEDANCE: ♦ 10 MAX 

(4) TRANSFER RESISTANCE: +10 MILLIOIWS MAX 

E. CENTRIFUGE: ALL DEVICES 100K PER MIL-STD-750. METHOD 200b, Yl ORIENTATION, 20,000 ,, G M S FOR A MINIMUM OF 30 SECONDS 
TO BE PERFORMED FOLLOWING BURN-IN BUT PRIOR TO FINAL BURN-IN MEASUREMENTS. 

F. PROCESSING RESTRICTIONS: DEVICES UTILIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM SHALL NOT 
BE PROCESSED IN EXCESS OF 200°C FOR PERIODS GREATER THAN 4 HOURS AFTER THE INTERNAL LEAD 
BONDING OPERATION HAS BEEN COMPLETED. 
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OR OTHER DATA 

RELATED OOVERMMEMT C °"«CTIOM WITH A DEFINITELY 

Sent thereYyVncuY*J* 110 * 1 - TMt u " ,TtD *tates govern- 
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........ RIGHTS OR PERMISSION TO MANUFACTURE USE OR SELL AMT 

PATENTED INVENTION THAT MAT IN ANT WAT RE RELATEO THERETO. 


3. 


NOTES: 


D i. 


B 


2. 


A 


REQUIREMENTS: 


A. RATINGS: 

(1) TOTAL DEVICE DISSIPATION IN FREE AIR: 100 MILLIWATTS MAXIMUM. 

(2) EMITTER CURRENT (I E ): 10 MILL!AMPERE MAXIMUM. 

(3) BASE CURRENT (I B ): 10 MILLIAMPERES MAXIMUM. 

(4) TEMPERATURE RANGE, OPERATING AND STORAGE: FROM MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

B. CONSTRUCTION AND MECHANICAL: 

(1) ENCAPSULATION: HERMETICALLY SEALED. 

(2) LEADS SHALL BE IRON-NICKEL-COBALT ALLOY, GOLD PLATED PER NASA DOCUMENT PS 1015402, GREASE 

AND OIL FREE. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(3) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING.THEiFOLLOUING LEAD BEND:TEST: THE COMPONENT BODY 
SHALL BE HELD WITH THE LEAD UNDER,TEST IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED 
FROM THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED. A CYCLE CONSISTING OF 
MOVINGTHE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90 DEGREES IN ONE DIRECTION THEN 
180 DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO 
MECHANICAL .DAMAGE .OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

(4) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

C. UNIT HARKING: UNITS SHALL BE MARKED PER STANDARD MIL-STD-130 WITH THE MANUFACTURER'S IDENTIFICATION 
TYPE NUMBER, DATE CODE, LOT NUMBER AND SERIAL NUMBER. 

0. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER THE FOLLOWING CONDITIONS: 

(1) CIRCUIT: CONNECT BOTH EMITTERS ANO BURN-IN AS A COMMON EMITTER TRANSISTOR. 

(2) AMBIENT TEMPERATURE: 65*C 

(3) COLLECTOR VOLTAGE: 10 VDC 

(4) EMITTER VOLTAGE: -10 VDC 

(5) POWER DISSIPATION: 25 MILLIWATTS 

UNDER THESE CONDITIONS THE FOLLOWING RESULTS SHALL BE OBTAINED. PRE-BURN-IN AND POST-BURN-IN DATA 
REPRESENTED BY THESE RESULTS SHALL BE SUPPLIED WITH ALL CHOPPERS SHIPPED. DATA SHALL CONSIST OF 
MEASUREMENTS FOR EACH UNIT OF THE LOT AND BE IDENTIFIABLE BY SERIAL NUMBER. UNITS THAT DO NOT MEET 
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E. PARAMETRIC STABILITY: UN ITS THAT EXHIBIT A PARAMETRIC CHANGE FROM PRE-BURN-IN TO POST-BURN-IN GREATER 
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(1) EMITTER LEAKAGE CURRENT: TO BE SPECIFIED. 
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(3) SATURATED DYNAMIC IMPEDANCE: TO BE SPECIFIED. 

(4) TRANSFER RESISTANCE: TO BE SPECIFIED. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC20GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 
HEREIN. 

RESISTANCE VALUES: PER TABLE ON SHEET 2. 

POWER RATING: 1/4 WATT AT +70*C, OERATED LINEARLY TO ZERO AT +150*C (SEE CHART). 
MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E « V^pST 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 
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2. CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE PURE NICKEL (ALLOY 200) LEADS PER NO 1015400. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

B. MARKING: UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR CODED WITH RESISTANCE VALUE 
AND TOLERANCE PER MIL-R-11. IN ADDITION, A BAND SHALL DESIGNATE LEAD MATERIAL AS 
BEING NICKEL .IF NON-STANDARD PRODUCTION. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION TOGETHER WITH MANUFACTURER'S NAME OR SYMBOL. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF ND 1002000. 

CERTIFICATION OF COMPLIANCE OF PARTS AGAINST THIS SPECIFICATION MUST ACCOMPANY EACH LOT 
SHIPPED. 
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NOTES: 


GENERAL REQUIREMENTS: 

A UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC20GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 
HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/4 WATT AT ♦70*C, DERATED LINEARLY TO 2ER0 AT *150*C (SEE CHART). 

D. MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E « \/Tr! 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 
SECTION 

CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE PURE NICKEL (ALLOY 200) LEADS PER ND 1015400. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK ’0* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

• MARKING* UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR CODED WITH RESISTANCE VALUE 
AND TOLERANCE PER MIL-R-11. IN ADDITION, A BAND SHALL DESIGNATE LEAD MATERIAL AS 

BEING NICKEL IF NON-STANOARD PRODUCTION. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION TOGETHER WITH MANUFACTURER’S NAME OR SYMBOL. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF ND 1002000. 
CERTIFICATION OF COMPLIANCE OF PARTS AGAINST THIS SPECIFICATION MUST ACCOMPANY EACH LOT 
SHIPPED. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC20GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 
HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/4 WATT AT *70K, DERATED LINEARLY TO ZERO AT +150*0 (SEE CHART). 

D. MAXIMUM VOLTAGE: 250 VOLTS RMS (250X OR GREATER) E « VpiT 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 
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CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE PURE NICKEL (ALLOY 200) LEADS PER ND 1015400. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

B. MARKING: UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR CODED WITH RESISTANCE VALUE 
AND TOLERANCE PER HIL-R-11. IN ADDITION, A BAND SHALL DESIGNATE LEAD MATERIAL AS 
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ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF ND 1002000. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC20GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 
HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/4 WATT AT +70*C, DERATED LINEARLY TO ZERO AT +150*0 (SEE CHART). 
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NOTES: 

1. GENERAL REQUIREMENTS: 

J A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC20GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 
HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

J C. POWER RATING: 1/4 WATT AT ♦70*C, DERATED LINEARLY TO ZERO, AT ♦ISO'C (S^E CHART). 

J. ol MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E * VpL 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 
SECTION 

CONSTRUCTION REQUIREMENTS: 

A. j EACH UNIT SHALL HAVE WELDABLE ALLOY 42 LEADS PER NO >015405. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 

VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION, THEN BACK 160* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

B. 


J 


MARKING: UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR CODED WITH RESISTANCE VALUE 
AND TOLERANCE PER MIL-R-11. IN ADDITION, A BAND SHALL DESIGNATE LEAD MATERIAL AS 
BEING NICKEL IF NON-STANDARD PRODUCTION. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION TOGETHER WITH MANUFACTURER'S NAME OR SYMBOL. 

3. | ENVIRONMENTAL REQUIREMENTS: 

J A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF ND 1002000. 

CERTIFICATION OF COMPLIANCE OF PARTS AGAINST THIS SPECIFICATION MUST ACCOMPANY EACH LOT 
SHIPPED. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 

GEN UN*TS SHALL BE CAPABLE OF MEETING ALL THE APPLICABLE RE¬ 
QUIREMENTS OF SPECIFICATION MIL-R-11, TYPE RC20GF TOL¬ 
ERANCE J, EXCEPT AS MODIFIED HEREIN. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

INTERPRET DRAWING SYM80LS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE VALUE: PER TABLE i 5%. 

MECHANICAL REQUIREMENTS: 

LEAD DATA: UNITS SHALL HAVE NICKEL ALLOY M2 LEADS. THE 
FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATERIAL 
IN THE AREA 1/16 IN. MAX FROM THE DEVICE BODY TO WITHIN 
1/8 IN. OF THE LEAD END. FOREIGN MATERIAL SHALL MEAN 
ANY MATERIAL NOT COMMON TO THE FINISH WHICH WOULD RE¬ 
DUCE WELDABILITY. LEAD MATERIAL SHALL BE SUITABLE FOR 
WELDING. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIRE¬ 
MENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR 
CODED WITH RESISTANCE VALUE AND TOLERANCE PER MIL-R-11 
PLUS AN ADDITIONAL BAND FOR SPECIAL LEAD MATERIAL. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL INCLUDE NASA DRAWING NUMBER, DASH NUMBER 
AND REVISION LETTER TOGETHER WITH MANUFACTURER'S NAME 
OR SYMBOL, AND TYPE NUMBER. 


DESIGN REQUIREMENTS: 

PER MlL-R-ll/3 AS MODIFIED BY THIS DRAWING. 

POWER RATING: 1/4- WATT AT *70°C, DERATED LINEARLY TO ZERO 

AT ♦150°C (SEE CHART). _, 

MAXIMUM VOLTAGE: 350 VOLTS RMS OR E=VPR - 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL 
PULL OF FOUR (4) POUNDS. 

DIELECTRIC WITHSTANDING VOLTAGE ; 700 VOLTS RMS 
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REQUIREMENTS: 
i £ENERALt 

' a UNITS SHALL BE CAPABLE OF MEETING ALL THE APPLICABLE RE¬ 
QUIREMENTS OF SPECIFICATION MIL-R-11, TYPE RC20GF TOL¬ 
ERANCE J, EXCEPT AS MODIFIED HEREIN. 

B SUPPLIER SHALL CONFORM TO THE PROVISION OF MIL-Q-9858. 

r INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 
i ELECTRICAL REQUIREMENTS: _ 

( A)RESISTANCE VALUt: PER TABLE t 5%. 

2 - ™^ T r , 15??SSa HAVE NICKEL ALLOY «t LEADS THE 

(A) FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATERIAL 
IN THE AREA 1/16 IN. MAX FROM THE DEVICE BODY TO WITHIN 
1/8 IN OF THE LEAD END. FOREIGN MATERIAL SHALL MEAN 
ANY MATERIAL NOT COMMON TO THE FINISH WHICH WOULD RE¬ 
DUCE WELDABILITY. LEAD MATERIAL SHALL BE SUITABLE FOR 
WELDING. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIRE¬ 
MENT SHALL ACCOMPANY EACH SHIPMENT. 

(B) MARKING: UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR 

CODED WITH RESISTANCE VALUE AND TOLERANCE PER MIL-R-11 
PLUS AN ADDITIONAL BAND FOR SPECIAL LEAD MATERIAL. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON- 
TAINERS SHALL INCLUDE NASA DRAWING NUMBER, DASH NUMBER 
AND REVISION LETTER TOGETHER WITH MANUFACTURER'S NAME 
OR SYMBOL, AND TYPE NUMBER. 


99 C 0 I 0 I 


REVISIONS 


OATS I APMVOVAL. 


REPLACES REV E WITH CHANGES 
F AND UPGRADED TO CLASS A 
RELEASE PER TDRR 02 Z Z 3 
G REVISED PER TDRR 17605 




% 60 
RATED 
LOAD *° 



AMBIENT TEMPERATURE | 

IN DEGREES CENTIGRADE ISO 


DESIGN REQUIREMENTS: 

A PER MlL-R-ll/3 AS MODIFIED BY THIS DRAWING. 

B ' POWER RATING: 1/4 WATT AT ♦70°C, DERATED LINEARLY TO ZERO 
AT ♦150°C (SEE CHART). 

C. MAXIMUM VOLTAGE: 350 VOLTS RMS OR EWprY 
D EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMI** AXIAL 
PULL OF FOUR (4) POUNDS. 

E. DIELECTRIC WITHSTANDING VOLTAGE s 700 VOLTS RMS 

F. TWIST TEST AND SOLDERABILITY TEST PER MIL-R-11 NOT APPLICABLE. 
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REQUIREMENTS: 

1. GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING ALL THE APPLICABLE RE¬ 
QUIREMENTS OF SPECIFICATION MIL-R-11, TYPE RC20GF TOL¬ 
ERANCE J, EXCEPT AS MODIFIED HEREIN. 
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C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 
y ELECTRICAL REQUIREMENTS; 

( ft ) RESISTANCE VALUE: PER TABU i 5*. 

2 MECHANICAL REQUIREMENTS: 

(A) LEAD DATA: UNITS SHALL HAVE NICKEL ALLOY #42 LEADS. THE 

FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATERIAL 
IN THE AREA 1/16 IN. MAX FROM THE DEVICE BODY TO WITHIN 
1/8 IN. OF THE LEAD END. FOREIGN MATERIAL SHALL MEAN 
ANY MATERIAL NOT COkftlON TO THE FINISH WHICH WOULD RE¬ 
DUCE WELDABILITY. LEAD MATERIAL SHALL BE SUITABU FOR 
WELDING. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIRE¬ 
MENT SHALL ACCOMPANY EACH SHIPMENT. 

(B) MARKING: UNITS SHALL BE UGIBLY AND PERMANENTLY COLOR 

CODED WITH RESISTANCE VALUE AND TOURANCE PER MIL-R-U 
PLUS AN ADDITIONAL BAND FOR SPECIAL UAD MATERIAL. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL INCLUDE NASA DRAWING NUMBER, DASH HUNKER 
AND REVISION UTTER TOGETHER WITH MANUFACTURER’S NALi£ 

OR SYMBOL, AND TYPE NUMBER. 
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3. DESIGN REQUIREMENTS: 

A. PER MlL-R-ll/3 AS MODIFIED BY THIS DRAWING. 

B . POWER RATING: 1/4 WATT AT WOOC, DERATED LINEARLY TO ZERO 

AT ♦^C (SEE CHART). 

C. MAXIMUM VOLTAGE: 350 VOLTS RMS OR EWPR\ 

D. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL 

PULL OF FOUR (4) POUNDS. 

E. DIELECTRIC WITHSTANDING VCLIAGE ; 700 VOLTS RMS 

F. TWIST TEST AND SOLDERABILITY TEST PER MIL-R-11 NOT APPLICABLE. 
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NOTES: 


1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC20GF TOLERANCE J WITH THE ADDITIONS. EXCEPTIONS. ANO SUBSTITUTIONS LISTED 
HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/4 WATT AT ♦70 , C. DERATED LINEARLY TO ZERO AT *150*0 (SEE CHART). 

D. MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E « VprT 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 
SECTION 

2. CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE PURE NICKEL (ALLOY 200) LEADS PER NO 1015400. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE. THROUGH 90* 

IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

B. MARKING: UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR CODED WITH RESISTANCE VALUE 
AND TOLERANCE PER MIL-R-11. IN ADDITION, A BAND SHALL DESIGNATE LEAD MATERIAL AS 
BEING NICKEL IF NON-STANDARD PRODUCTION. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER. DASH NUMBER AND REVISION TOGETHER WITH MANUFACTURER'S NAME OR SYMBOL. 

3. ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NO 1002000. 

4. CERTIFICATION OF COMPLIANCE OF PARTS AGAINST THIS SPECIFICATION MUST ACCOMPANY EACH LOT 
SHIPPED. 

5. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC07GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 
HEREIN. 


RESISTANCE VALUES: PER TABLE ON SHEET 2. 
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CONSTRUCTION REQUIREMENTS: 
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VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
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IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 
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EACH LEAO SMALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 



1.38 MIN. 


• 027 n.« J 


(DESIGNATES 
LEAT HAT.) 


COLOR CODE 


DERATING CHART 



120 160 


AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 


— SHEET 1 1 SHEET 2 

REVISION STATUS OF SHEETS 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


ORIGINAL SOURCE OF SUPPLY: 


ALLEN-BRADLEY COMPANY 
MILWAUKEE, WISCONSIN 
CODE I DENT NO. 01121 
TYPE CB(MOD) 


Cammimi. Mam. 


UNLESS OTHERWISE SPECIFIED M I T 

DIMENSIONS ARE IN INCHES INSTRUMENTATION LAS 

CAM9RIMK, Mam. 

TOLERANCES ON d*« m contract 

FRACTIONS DECIMALS ANGLES DRAW N ^^^ DATF 7 A,. 

c - - - check rnft'fr M,L^ ./pn*C- 

DO NOT SCALE THIS DRAWING APPROVAl Q. Cm // Pec l 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 


HOUSTON, TEXAS 


DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES I a 2 


RESISTOR, FIXED, COMPOSITION 

INSULATED, 5% 


APPROVAL. 


NEXT ASSY 


APPLICATION 


HEAT TREATMENT 

- NONE 

USED 0N FINAL FINISH 

: NONE 


SPECIFICATION CONTROL DRAWN6 


NASA APPROVAL t 


I CODE IDENT NO. I SIZE 


NASA DRAWING NO. 




1010369 





























FOR INFORMATION ONLY 

CLASS • RELEASE TOR Na._££Z*«L. DATE 

////*» 



W* PART OR NORH NC5LATUNI m j A«fN8 

**Q0 tOtNIMMfINN NO PIWJWPT’fCIN mo\ 


Mil Of *MTf#*#i| 1 

ilNtlll OTHI A*ttf SNlKilO 
mMINMON! API m INCH! 1 

fijURAF4L.il UN 

FRACTION! DtOMAil ANCHti 

* ■* .* 

00 NOT m Air TNI! DRAPING 


manmco moun csMfui 

nm.wnw nm 

m*«m {M+*yUMl*0V*Ti T&**d 

CHICMDi Vt'l i.* 

AfNNfUVM ^ . L**k*m* r , . | >i, ♦ 4- 

APPROVAL . r . ; . 

RESISTOR, FIXED. COMPOSITION 

IMSULATCQ, »* 

tFCCTlCATION OOWTHOL WWW 

MAO RIM ——- 




\>iiwrmmr 






































NOTICE — WHIN 60VCRNMCNT DRAWINCf. SPECIFICATIONS. OR OTHER DATA 
ARC USIO fOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT RROCURCMENT ORERATION. THE UNITED STATES GOVERN¬ 
MENT THEREGT INCURS NO RESRONSIGILITT NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAY SURRLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RE6ARDC0 GY IMPLICATION ON OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. ON CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATEO THERETO. 


9 6920101 


REVISIONS 


REVISED PER TDRR 00/73 
REVISED PER TDRR qotA4~ 


NOTES: 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 

TYPE RC07GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 

HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/B WATT AT +70*C, DERATED LINEARLY TO ZERO AT +150*0 (SEE CHART). 

D. MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E ■ VTrT 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 

SECTION _ . 

CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE (ALLOY 42) LEADS. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION. THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 
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A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NO 1002000. 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 

TYPE RC07GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS. AND SUBSTITUTIONS LISTED 

HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/ft WATT AT +70*C, DERATED LINEARLY TO ZERO AT +150*0 (SEE CHART). 

D. MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E « V?RT 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 

SECTION __ 

CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE (ALLOV 42) LEADS. £ . 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 

VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

B. MARKING: UNITS SHALL BE LEGIBLY AND PERMENTLY COLOR CODED WITH RESISTANCE VALUE AND 

TOLERANCE PER MIL-R-11. IN ADDITION, A BAND SHALL DESIGNATE LEAD MATERIAL AS 

BEING NICKEL. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION TOGETHER WITH MANUFACTURER'S NAME OR SYMBOL. 

ENVIRONMENTAL REQUIREMENTS: 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 

TYPE RC07GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 

HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/ft WATT AT *70*C, DERATED LINEARLY TO ZERO AT *150*0 (SEE CHART). 

D. MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E « Ypr7 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 

SECTION__ 

2. CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE (ALLOY 42) LEADS. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 
VERTICAL' PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

B MARKING: UNITS SHALL BE LEGIBLY AND PERMENTLY COLOR CODED WITH RESISTANCE VALUE AND 
TOLERANCE PER MIL-R-11. IN ADDITION. A BANO SHALL DESIGNATE LEAD MATERIAL AS 

BEING NICKEL. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION TOGETHER WITH MANUFACTURER'S NAME OR SYMBOL. 

3. ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF ND 1002000. 

4. CERTIFICATION OF COMPLIANCE OF PARTS AGAINST THIS SPECIFICATION MUST ACCOMPANY EACH LOT SHIPPED. 

5. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70J27. 
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NOTES: 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC07GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 

HEREIN. 

B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/fc WATT AT *70*C, DERATED LINEARLY TO ZERO AT *150*0 (SEE CHART). 

D. MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E * VTrT 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 

SECTION _ . 

CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE (ALLOY 42) LEADS. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 

5S.S PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 


3 . 


ACCOMPLISHED B MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE. THROUGH 90* 
m SIe ilRECTION THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

B MARKING* UNITS SHALL BE LEGIBLY AND PERMENTLY COLOR CODED WITH RESISTANCE VALUE AND 
«HIL-i-ll IH ADDITION. A DAND SHALL DESIGNATE LEAD HATER,AL AS 

BEING NICKEL. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER. DASH NUMBER AND REVISION TOGETHER WITH MANUFACTURER'S NAME OR SYMBOL. 

ENVIRONMENTAL REQUIREMENTS: ' 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF ND 1002000. 
CERTIFICATION OF COMPLIANCE OF PARTS AGAINST THIS SPECIFICATION MUST ACCOMPANY EACH LOT SHIPPED. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTES: 


REPLACED B/ REV G WITH 
F CHANGES PER TDRR OZZZ/ 


Mi vi 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC07GF TOLERANCE J WITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 



B. RESISTANCE VALUES: PER TABLE ON SHEET 2. 

C. POWER RATING: 1/& WATT AT ♦70*C, DERATED LINEARLY TO ZERO AT *150‘C (SEE CHART). 

0. MAXIMUM VOLTAGE: 250 VOLTS RMS (25CK OR GREATER) E « VPR7 

E. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 
SECTION__ 

CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE (ALLOY 42) LEADS. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 

B MARKING: UNITS SHALL BE LEGIBLY AND PERMENTLY COLOR CODED WITH RESISTANCE VALUE AND 
TOLERANCE PER MIL-R-11. IN ADDITION. A BAND SHALL DESIGNATE LEAD MATERIAL AS 

BEING NICKEL. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION TOGETHER WITH MANUFACTURER'S NAME OR SYMBOL. 
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ENVIRONMENTAL REQUIREMENTS: 


A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF ND 1002000. 
CERTIFICATION OF COMPLIANCE OF PARTS AGAINST THIS SPECIFICATION MUST ACCOMPANY EACH LOT SHIPPED. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 
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REVISIONS 


REPLACES REV F WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR OZZZ/ 


REQUIREMENTS: 

GENERAL* 

UNITS SHALL BE CAPABLE OF MEETING ALL THE APPLICABLE 
PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 

TYPE RC07GF TOLERANCE J, EXCEPT AS MODIFIED HEREIN. 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE VALUES: PER TABLE 1 5* 

MECHANICAL REQUIREMENTS: _ 

LEAD DATA: THE UNITS SHALL BE SHIPPED WITH NICKEL (ND PS 1015405) 
ALLOY 42 LEADS. THE LEADS SHALL BE FREE OF FOREIGN 
MATERIAL IN THE AREA 1/16 IN. FROM THE DEVICE BODY 
TO WITHIN 1/8 OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COMMON TO THE LEAD 
MATERIAL WHICH WOULD REDUCE WELDABILITY. LEAD MA¬ 
TERIAL SHALL BE SUITABLE FOR WELDING. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR 
CODED WITH RESISTANCE VALUE AND TOLERANCE PER MIL-R- 
11 PLUS AN ADDITIONAL WHITE BAND TO DENOTE SPECIAL 
LEAD MATERIAL. THE MANUFACTURER’S PART OR TYPE NUM¬ 
BER MAY APPEAR ON THE PART OR PACKAGE. MARKING OF 
UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
INCLUDE NASA DRAWING NUMBER, DASH NUMBER AND REVI¬ 
SION LETTER TOGETHER WITH MANUFACTURER'S NAME OR 
SYMBOL. 


DESIGN REQUIREMENTS: 

PER MlL-R-ll/8 AS MODIFIED BY THIS DRAWING 
POWER RATING: 1/8 WATT AT ♦70°C, DERATED LINEARLY TO 
ZERO AT ♦150°C (SEE CHART). 

MAXIMUM VOLTAGE: 250 VOLTS RMS OR E=/PR\ 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL 
PULL OF FOUR (4) POUNDS. 

DIELECTRIC WITHSTANDING VOLTAGE : 500 VOLTS RMS 


DERATING CHART 


% 

RATED 

LOAD 



0 40 80 120 160 

AMBIENT TEMPERATURE (°C) 



COLOR CODE 


.0251 .002DIA-' 

2 LEAD 5 

WHITE BAND (DENOTES 
SPECIAL LEAD MATERIAL) 


IREVISION STATUS OF SHEETS! 


REPLACES REV(F)WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambmiogc. Mam 

G. MO CONTRACT 497 1 


± I CHECKED 


fOAlt _ 

‘ zo JlM) 63 


DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 

HEAT TREATMENT 

NONE 

FINAL FINISH 


NOMENCLATURE OR 
DESCRIPTION 

LIST OF MATERIALS _ 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

RESISTOR, FIXED, COMPOSITION 
INSULATED, 1/8 WATT, 5% 


SPECIFICATION CONTROL DRAWING 


APPLICATION 


NASA APPROVAL. 


MIT APPROVAL 


I CODE IDENT NO. SIZE 


NASA ORAWtNG NO. 

1010369 


I SHEET 1 OF 2 


PHOTOGRAPHIC SCALE ONLY j 



















































































t 


¥-T 


'•«LTk ; >> 




REPLACES REV F WITH CHANG 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR CZZlf 



•ASIC 

RESISTANCE 

VALUE 


MULTIPLIER 

TO 2 I ^ I ' 


10 4 

10 5 

1 10* 

NUMBER 


105 

129 


104 

130 


107 

1 nR 

131 
—TTT 

85 

i vd 

109 

133 

84 

110 

134 

87 

111 

135 

88 

112 _ 

134 

•Y 

r.3 

137 

90 

114 


91 

115 


_S 1 _ 

114 


93 

117 


94 

118 


95 

119 


94 

120 


97 

~n\ — 


98 

122 


99 

123 


100 

~l2f~ 


101 

125 


102 

124 


103 

127 


104 

128 



PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 

THE COMPLETE PART NUMBER IS THE DRAWING 
NUMBER PLUS THE APPLICABLE DASH NUMBER. 
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REQUIREMENTS: 

a UNITS SHALL BE CAPA8LE OF MEETING ALL THE APPLICABLE 
PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC07GF TOLERANCE J, EXCEPT AS MODIFIED HEREIN. 

B. SUPPLIER SHALL CONFORM TO THE PROVISION OF MIL-Q-9858. 

r INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: „„ 

(1) RESISTANCE VALUES: PER TABLE t 5% 

B ' ^HeI^DAT^^ISe^NITS SHALL BE SHIPPED WITH NICKEL (ND PS 1015405) 
ALLOY 42 LEADS. THE LEADS SHALL BE FREE OF FOREIGN 
MATERIAL IN THE AREA 1/16 IN. FROM THE DEVICE BODY 
TO WITHIN 1/8 OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COMMON TO THE LEAD 
MATERIAL WHICH WOULD REDUCE WELDABILITY LEAD MA¬ 
TERIAL SHALL BE SUITABLE FOR WELDING. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
ptpii cu | CIUTIIT 

(2) MARKING: UNITS SHALL BE LEGIBLY AND PERMANENTLY COLOR 

CODED WITH RESISTANCE VALUE AND TOLERANCE PER MIL-R- 
11 PLUS AN ADDITIONAL WHITE BAND TO DENOTE SPECIAL 
LEAD MATERIAL. THE MANUFACTURER’S PART OR TYPE NUM¬ 
BER MAY APPEAR ON THE PART OR PACKAGE. MARKING OF 
UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
INCLUDE NASA DRAWING NUMBER, DASH NUMBER AND REVI¬ 
SION LETTER TOGETHER WITH MANUFACTURER’S NAME OR 
SYMBOL. 


DESIGN REQUIREMENTS: 

I PER MIL-R-11/8 AS MODIFIED BY THIS DRAWING 
B POWER RATING: 1/8 WATT AT ♦70°C, DERATED LINEARLY TO 
ZERO AT ♦150°C (SEE CHART), 
r MAXIMUM VOLTAGE: 250 VOLTS RMS OR E=-/PR\ 

. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL 
PULL OF FOUR (4) POUNDS. 

E . DIELECTRIC WITHSTANDING VOLTAGE : 500 VOLTS RMS 

F. TWIST TEST AND SOLDERABILITY TEST PER MIL-R-11 NOT APPLICABLE. 
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REQUIREMENTS: 


D 


1. GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING ALL THE APPLICABLE 
PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC07GF TOLERANCE J, EXCEPT AS MODIFIED HEREIN. 


B. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-0-70327. 


2 . INSPECTION AND ACCEPTANCE: 

. PI r#*Tnif»S| WPFMMFSPlirSTTf*. 

A. kkww i h i wcik i\k>ofu • hUHki« i W• 

(1) RESISTANCE VALUES: PER TABLE 1 5 % 

B. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: THE UNITS SHALL BE SHIPPED WITH NICKEL (NO PS 1015405) 

ALLOY 42 LEADS. THE LEADS SHALL BE FREE OF FOREIGN 
MATERIAL IN THE AREA 1/16 IN. FROM THE DEVICE BODY 
TO WITHIN 1/8 OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COfcMON TO THE LEAD 
MATERIAL WHICH WOULD REDUCE WELDABILITY. LEAD MA¬ 
TERIAL SHALL BE SUITABLE FOR WELDING. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

( 2 ) MARKING: UNITS SHALL BE LEG IBLY AND PERMANENTLY COLOR 

CODED WITH RESISTANCE VALUE AND TOLERANCE PER MIL-R- 
11 PLUS AN ADDITIONAL WHITE BAND TO DENOTE SPECIAL 
LEAD MATERIAL. THE MANUFACTURER'S PART OR TYPE NUM¬ 
BER MAY APPEAR ON THE PART OR PACKAGE. MARKING OF 
UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
INCLUDE NASA DRAWING NUMBER, DASH NUMBER AND REVI¬ 
SION LETTER TOGETHER WITH MANUFACTURER'S NAME OR 
SYMBOL. 
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3 . DESIGN REQUIREMENTS: 

fl . PER MlL-R-ll/8 AS MODIFIED BY THIS DRAWING 

B. POWER RATING: 1/8 WATT AT ♦70°C, DERATED LINEARLY TO 

ZERO AT aISOOC (SEE CHART). 

C. MAXIMUM VOLTAGE: 250 VOLTS RMS OR £=7^. 

D EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL 
PULL OF FOUR (4) POUNDS. 

E. DIELECTRIC WITHSTANDING VOLTAGE : 500 VOLTS RMS 


F. TWIST TEST AND SOLDERABILITY TEST PER MIL-R-11 NOT APPLICABLE. 
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DATE I APPROVAL 


TAKEN FROM 8UWEPS DUG C2318922 


NOTES: 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE PERFORMANCE REQUIREMENTS OF SPECIFICATION MIL-R-11, 
TYPE RC07GF TOLERANCE J UITH THE ADDITIONS, EXCEPTIONS, AND SUBSTITUTIONS LISTED 
HEREIN. 


RESISTANCE VALUES: PER TABLE ON SHEET 2. 

POWER RATING: 1/j WATT AT ♦70»C, DERATED LINEARLY TO ZERO AT *150*C (SEE CHART). 
MAXIMUM VOLTAGE: 250 VOLTS RMS (250K OR GREATER) E ■ VprT 


SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT PS 1015404 
SECTION _ 


CONSTRUCTION REQUIREMENTS: 

A. EACH UNIT SHALL HAVE WELDABLE PURE NICKEL (ALLOY 200) LEADS PER ND 1015400 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE, THROUGH 90* 

IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 


FOR INFORMATION ONLY 


EACH LEAD SHALL BE CAPABLE OF WITHSTANDING A MINIMUM AXIAL PULL OF FOUR (4) POUNDS. 
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NOTES: 



THE DIODE COVERED BY THIS DRAWING SHALL BE IN ACCORDANCE WITH MIL-S-19500/144 
WITH THE FOLLOWING EXCEPTIONS AND/OR ADDITIONS. IN CASE OF CONFLICT BETWEEN 
DOCUMENTS, THE ORDER OF PRECEDENCE SHALL BE (1) THIS DRAWING, (2) OTHER 
REFERENCED NASA DOCUMENTS, (3) REFERENCED MILITARY OR FEDERAL DOCUMENTS. 

A. CONSTRUCTION: GLASS BODY, HERMETICALLY SEALED. 

B. LEAD MATERIAL: GOLD PLATED KOVAR IN ACCORDANCE WITH ND PS1015402. 

C. ELECTRICAL CHARACTERISTICS 


C 


2 


DC FORWARD CURRENT <I F ): 115 MA MAX 

REVERSE RECOVERY TIME (2) <t rr ): 2.0 nSEC UNDER THE FOLLOWING 
CONDITIONS, If « 10 MA, V R * 6.0 V, R L « 100 OHMS 
MINIMUM RECTIFICATION EFFICIENCY: 45X UNDER THE FOLLOWING CONDITIONS. 
INPUT 2.0 VRMS, R L « 5000 OHMS, C L * 20 PF 

D. RELIABILITY: THE RELIABILITY REQUIREMENTS OF ND 1015404, SECTION I AS 
WELL AS MIL-S-19500 SHALL APPLY. EACH DIODE SHALL ALSO BE SUBJECTED TO A 
BURN-IN REQUIREMENT OF 240 HOURS UNDER THE FOLLOWING CONDITIONS. 

AMBIENT TEMPERATURE: 100 ♦ 10*C 

ELECTRICAL STRESS: 25 V PEAK AT 60 ♦ 6 CPS SINUSOIDAL. RESISTIVELY 
LOADED SO THAT I 0 » 20 i 1 MA 
BURN-IN END POINTS: AV F * ♦ 0.01 VDC 

I R « 2 X INITIAL MEASUREMENT 

E. ENVIRONMENTAL: PARTS SHALL BE SUBJECTED TO THE SEVEREST ENVIRONMENTS 
CONTAINED IN EITHER MIL-S-19500/144 OR ND 1002000 WHEN BEING TESTED. 

MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH NASA PART NO. , 
MANUFACTURER'S SYMBOL AND TYPE NO. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THERERV INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 

IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

LICENSING THE HOLDEN OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 

ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 

PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


NOTES: 

1. THE DIODE COVERED BY THIS DRAWING SHALL BE IN ACCORDANCE WITH MIL-S-19500/144 
WITH THE FOLLOWING EXCEPTIONS AND/OR ADDITIONS. IN CASE OF CONFLICT BETWEEN 
DOCUMENTS, THE ORDER OF PRECEDENCE SHALL BE (1) THIS DRAWING, (2) OTHER 
REFERENCED NASA DOCUMENTS, (3) REFERENCED MILITARY OR FEDERAL DOCUMENTS. 

A. CONSTRUCTION: GLASS BODY, HERMETICALLY SEALEO. 

B. LEAD MATERIAL: GOLD PLATED KOVAR IN ACCORDANCE WITH ND PS1015402. 

C. ELECTRICAL CHARACTERISTICS 

DC FORWARD CURRENT (Ip): ITS MA MAX 

REVERSE RECOVERY TIME (2) (t rr ): 2.0 nSEC UNDER THE FOLLOWING 
CONDITIONS, If « 10 MA, V R * 6.0 V, R L * 100 OHMS 
MINIMUM RECTIFICATION EFFICIENCY: 45% UNDER THE FOLLOWING CONDITIONS, 
INPUT 2.0 VRMS, R L ■ 5000 OHMS, C L * 20 PF 

D. RELIABILITY: THE RELIABILITY REQUIREMENTS OF ND 1015404, SECTION I AS 
WELL AS MIL-S-19500 SHALL APPLY. EACH DIODE SHALL ALSO BE SUBJECTED TO A 
BURN-IN REQUIREMENT OF 240 HOURS UNDER THE FOLLOWING CONDITIONS. 

AMBIENT TEMPERATURE: 100 ♦ 10*C 

ELECTRICAL STRESS: 25 V PEAK AT '60 ♦ 6 CPS SINUSOIDAL. RESISTIVELY 
LOADED SO THAT I 0 * 20 ♦ 1 MA 
BURN-IN END POINTS: AVp * i 0.01 VDC 

I R * 2 X INITIAL MEASUREMENT 

E. ENVIRONMENTAL: PARTS SHALL BE SUBJECTED TO THE SEVEREST ENVIRONMENTS 
CONTAINED IN EITHER MIL-S-19500/144 OR ND 1002000 WHEN BEING TESTED. 

2. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH NASA PART NO. , 
MANUFACTURER'S SYMBOL AND TYPE NO. 

3. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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SEE QUALIFIED VENDOR LIST ND 10020*4 
TYPE NO. IN3064 (MOD) 
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NOTES: 

1. THE 01ODE COVERED BY THIS DRAWING SHALL BE IN ACCORDANCE WITH NtL-S-19500/144 
WITH THE FOLLOWING EXCEPTIONS AND/OR ADDITIONS. IN CASE OF CONFLICT BETWEEN 
.DOCUMENTS, THE ORDER OF PRECEDENCE SHALL BE (1) THIS DRAWING, (2) OTHER 

REFERENCED NASA DOCUMENTS, (3) REFERENCED MILITARY OR FEDERAL DOCUMENTS. 

A. CONSTRUCTION: GLASS BOOY, HERMETICALLY SEALED. 

B. LEAD MATERIAL: GOLD PLATED KOVAR IN ACCORDANCE WITH ND PS1015402. 

C. ELECTRICAL CHARACTERISTICS 

DC FORWARD CURRENT (If:): 115 MA MAX 

REVERSE RECOVERY TIME (2) (t rr ): 2.0 nSEC UNDER THE FOLLOWING 
CONDITIONS, If * 10 MA, Vr * 6.0 V, R L » 100 OHMS 
MINIMUM RECTIFICATION EFFICIENCY: 45X UNDER THE FOLLOWING CONDITIONS. 
INPUT 2.0 VRMS, R L » 5000 OHMS, C L * 20 PF 

D. RELIABILITY: THE RELIABILITY REQUIREMENTS OF ND 1015404, SECTION I AS 
WELL AS MIL-S-19500 SHALL APPLY. EACH DIODE SHALL ALSO BE SUBJECTED TO A 
BURN-IN REQUIREMENT OF 240 HOURS UNDER THE FOLLOWING CONDITIONS. 

AMBIENT TEMPERATURE: 100 i 10*C 

ELECTRICAL STRESS: 25 V PEAK AT 60 t 6 CPS SINUSOIDAL. RESISTIVELY 
LOADED SO THAT I 0 « 20 ♦ 1 MA 
BURN-IN END POINTS: AV F « t 0.01 VDC 

I R « 2 X INITIAL MEASUREMENT 

E. ENVIRONMENTAL: PARTS SHALL BE SUBJECTED TO THE SEVEREST ENVIRONMENTS 
CONTAINED IN EITHER MIL-S-19500/144 OR ND 1002000 WHEN BEING TESTED. 

2. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH NASA PART NO. , 
MANUFACTURER'S SYMBOL AND TYPE NO. 

3. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICK — WHIN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IB 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR BELL ANY 
PATENTED INVENTION TNAT MAY IN ANY WAV BE RELATED THERETO. 


NOTES: 


1. THE DIODE COVERED BY THIS DRAUING SHALL BE IN ACCORDANCE WITH MIL-S-19500/144 
WITH THE FOLLOWING EXCEPTIONS AND/OR A00ITI0NS. IN CASE OF CONFLICT BETWEEN 
DOCUMENTS, THE ORDER OF PRECEDENCE SHALL BE (1) THIS DRAWING, (2) OTHER 
REFERENCED NASA DOCUMENTS, (3) REFERENCED MILITARY OR FEDERAL DOCUMENTS. 

A. CONSTRUCTION: GLASS BODY, HERMETICALLY SEALED. 

B. LEAD MATERIAL: GOLD PLATED KOVAR IN ACCORDANCE WITH ND PS1015402. 

C. ELECTRICAL CHARACTERISTICS 

* DC FORWARD CURRENT (Ip): 115 MA MAX 

REVERSE RECOVERY TIME (2) (t rr ): 2.0 nSEC UNDER THE FOLLOWING 
CONDITIONS, If « 10 MA, V R » b.O V, R L ■ 100 OHMS 
MINIMUM RECTIFICATION EFFICIENCY: 45% UNDER THE FOLLOWING CONDITIONS, 
INPUT 2.0 VRMS,,R l ■ 5000 OHMS, Cl « 20 PF 

B. RELIABILITY: THE RELIABILITY REQUIREMENTS OF ND 1015404, SECTION I AS 
WELL AS MIL-S-19500 SHALL APPLY. EACH DIODE SHALL ALSO BE SUBJECTED TO A 
BURN-IN REQUIREMENT OF 240 HOURS UNDER THE FOLLOWING CONDITIONS. 

AMBIENT TEMPERATURE: 100 i 10*C 

ELECTRICAL STRESS: 25 V PEAK AT 60 t 6 CPS SINUSOIDAL. RESISTIVELY 
LOADED SO THAT I 0 ■ 20 t 1 MA 
BURN-IN END POINTS: AVp « ♦ 0.01 VDC 

Ir > 2 X INITIAL MEASUREMENT 

E. ENVIRONMENTAL: PARTS SHALL BE SUBJECTED TO THE SEVEREST ENVIRONMENTS 
CONTAINED IN EITHER MIL-S-19500/144 OR ND 1002000 WHEN BEING TESTED. 

2. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH NASA PART NO. , 
MANUFACTURER'S SYMBOL ANO TYPE NO. 
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IM A MV WAV SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RE6AR0K0 RV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
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THE DIODE COVERED BY THIS DRAWING SHALL BE IN ACCORDANCE WITH HtL-S-19500/144 
WITH THE FOLLOWING EXCEPTIONS AND/OR ADDITIONS. IN CASE OF CONFLICT BETWEEN 
DOCUMENTS, THE ORDER OF PRECEDENCE SHALL BE (1) THIS DRAWING, (2) OTHER 
REFERENCED NASA DOCUMENTS, (3) REFERENCED MILITARY OR FEDERAL DOCUMENTS. 

A. CONSTRUCTION: GLASS BODY, HERMETICALLY SEALED. 

B. LEAD MATERIAL: GOLD PLATED KOVAR IN ACCORDANCE WITH ND PS1015402. 

C. ELECTRICAL CHARACTERISTICS 

DC FORWARD CURRENT (I F ): 115 MA MAX 

REVERSE RECOVERY TIME (2) (t r ' r ): 2.0 nSEC UNDER THE FOLLOWING 
CONDITIONS, If * 10 MA, Vg * 6.0 V, R L * 100 OHMS 
MINIMUM RECTIFICATION EFFICIENCY: 45% UNDER THE FOLLOWING CONDITIONS, 
INPUT 2.0 VRMS, R L * 5000 OHMS, C L * 20 PF 

D. RELIABILITY: THE RELIABILITY REQUIREMENTS OF ND 1015404, SECTION I AS 
WELL AS MIL-S-19500 SHALL APPLY. EACH DIODE SHALL ALSO BE SUBJECTED TO A 
BURN-IN REQUIREMENT OF 240 HOURS UNDER THE FOLLOWING CONDITIONS. 

AMBIENT TEMPERATURE: 100 t 10*C 

ELECTRICAL STRESS: 25 V PEAK AT 60 ♦ 6 CPS SINUSOIDAL. RESISTIVELY 
LOADED SO THAT I 0 « 20 i 1 MA 
BURN-IN END POINTS: AVp « ♦ 0.01 VDC 

Ig • 2 X INITIAL MEASUREMENT 

E. ENVIRONMENTAL: PARTS SHALL BE SUBJECTED TO THE SEVEREST ENVIRONMENTS 
CONTAINED IN EITHER MIL-S-19500/144 OR ND 1002000 WHEN BEING TESTED. 

MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH NASA PART NO. 
MANUFACTURER'S SYMBOL AND TYPE NO. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTtCC — VMM SOVIRNNINT DRAWINGS. SPCCIf ICATIONS. OR OTHER DATA 

ARE UMO fOR ART PURPOSE OTHER THAR IN CORRECTION WITH A DEFINITELY 

RELATED ROVBRNMERT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THE REST INCURS NO RSSPONSIRIIITT NOR ANY ORUSATION WHATSOEVER; 
AMO THE FACT THAT THE COYERNMENT MAT HAVE FORMULATED. FURNISHED. OR 

IN ANY WAY SUPPLITO THE SAID DRAWINGS, SPECIFICATIONS OR OTHER DATA IS 

MOT TO RE RE CARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

LICENSING THE HOLDER OR ANY OTHER PERSON ON CORPORATION. OR CONVEY- 

INC ANT RIRHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 

PATENTED INVENTION THAT MAY IN ANT WAV RE RELATED THERETO. 


NOTES: 

1. THE OtODE COVERED BY THIS DRAWING SHALL BE IN ACCORDANCE WITH Mlt-S-19500/144 
WITH THE FOLLOWING EXCEPTIONS AND/OR ADDITIONS. IN CASE OF CONFLICT BETWEEN 
DOCUMENTS, THE ORDER OF PRECEDENCE SHALL BE (1) THIS DRAWING, (2) OTHER 
REFERENCED NASA DOCUMENTS, (3) REFERENCED MILITARY OR FEDERAL DOCUMENTS. 

A. CONSTRUCTION: GLASS BODY, HERMETICALLY SEALED. 

B. LEAD MATERIAL: GOLD PLATED KOVAR IN ACCORDANCE WITH ND PS1015402. 

C. ELECTRICAL CHARACTERISTICS 

DC FORWARD CURRENT (Ip): 115 MA MAX 

REVERSE RECOVERY TIME (2) (t fr ): 2.0 nSEC UNDER THE FOLLOWING 
CONDITIONS, I f * 10 MA, V R * 6.0 V, R L * 100 OHMS 
MINIMUM RECTIFICATION EFFICIENCY: 45% UNDER THE FOLLOWING CONDITIONS, 
INPUT 2.0 VRMS, R L « 5000 OHMS, C L « 20 PF 

D. RELIABILITY: THE RELIABILITY REQUIREMENTS OF ND 1015404, SECTION I AS 
WELL AS MIL-S-19500 SHALL APPLY. EACH DIODE SHALL ALSO BE SUBJECTED TO A 
BURN-IN REQUIREMENT OF 240 HOURS UNDER THE FOLLOWING CONDITIONS. 

AMBIENT TEMPERATURE: 100 i 10 # C 

ELECTRICAL STRESS: 25 V PEAK AT 60 t 6 CPS SINUSOIDAL. RESISTIVELY 
LOADED SO THAT I 0 « 20 i 1 MA i 

BURN-IN END POINTS: AVp * ♦ 0.01 VDC 

I R * 2 X INITIAL MEASUREMENT 

E. ENVIRONMENTAL: PARTS SHALL BE SUBJECTED TO THE SEVEREST ENVIRONMENTS 
CONTAINED IN EITHER MIL-S-19500/144 OR ND 1002000 WHEN BEING TESTED. 

2. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH NASA PART NO. 
MANUFACTURER'S SYMBOL AND TYPE NO. 

3. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 

GENERAL* 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MlL-D-70327. 

. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 
PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH ND 
1002129. 
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INSPECTION AND ACCEPTANCE* 

MECHANICAL REQUIREMENTS* 

LEAD DATA* fcoLfl PLATED IRuW-KiCKEL ALLOY CJUET PER ND 
1015401. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKIN6: THE MANUFACTURER’S NAME, TRADEMARK OR CODE; 
NASA PART NUMBER AND REVISION LETTER; DATE CODE; LOT 
CODE SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
DIODE PER MIL-STD-130. THE CATHODE END SHALL BE 
IDENTIFIED WITH A COLOR BAND. THE MANUFACTURER’S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 
ELECTRICAL REQUIREMENTS* PER TABLE II 
FORWAKU VuLFAtet (¥f) 

REVERSE CURRENT (lR> 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 

CAPACITANCE (C) 


DESI6N REQUIREMENTS: 

MAXIMUM RATINGS* PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
STORAGE TEMPERATURE* -65°C TO ♦200°C 

MAX.OPERATING JUNCTION TEMEA 175 ° C 
THERMAL RESISTANCE- © j* : feOO°C/WATT 


PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 


SPECIAL CONDITIONING BY SUPPLIER* 

BURN-IN* UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS* - 

AMBIENT TEMPERATURE* 100° 1£ 0 °C 

ELECTRICAL STRESS* 25 V PEAK AT 60 t 6 CPS 
SINUSOIDAL. RESISTIVELY LOADED SO THAT l 0 = 
on ua ||III ANTI SD MA MAX 

THE MANUFACTURER SHALL DETERMINE*AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 


BURN-IN: 


FORWARD VOLTAGE DROP 
REVERSE LEAKAGE CURRENT 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING 


1 


| REVISIONS | 

GYM 

DESCRIPTION 

DATE 

APPROVAL 

G 

REPLACES REV F WITH CHANGES 
AND UPGRADED TO CLASS A 
.RELEASE PER TDRR »t •**- 

7/VO 



OLtOIOI 




GRAPHICAL SYMBOL 



G 

G 

SHEET 1 

SHEET 2 

IREV1 SI ON STATUS OF SHEETS 1 


REPLACES REV( FlWtTH CHANSE 


QTY 

PART OR 

REQO 

IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


FINO 

NO. 


LIST OF MATERIALS 


ASSY 


USED ON 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES 


MIT 

INSTRUMENTATION LAS 

Cambmiooc Mam 

jMT** c Tj« 


DRAWf O^y 
CHECKED 


DO NOT SCALE THIS DRAWING 


MATERIAL 


SEE NOTES 


APPROVAL 

APPROVAL 




HEAT TREATMENT 


NONE 


NASA APPROVAL 




FINAL FINISH 


NONE 


7- /T-CI 

MIT APHtOVA. a/ %/a£u( ?/ l/lt- 


MANNCO SPACECRAFT CENTER 

HOUSTON. TEXAS 


SEMICONDUCTOR DEVICE, DIODE, SILICON 
(ULTRA FAST SWITCHING, SILICON 
AXIAL LEAD, GLASS BODY) 
SPECIFICATION CONTROL DRAINING 


C00£ IOENT NO. 


SCALE NONE 


SIZE 


NASA DRAWING NO. 


1010370 


WT 


[SHEET / OF / 


INCHES 

—I- 1 -A— 


JL-j- 





















































4 


3 


2 
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_ REVISIONS 

DESCRIPTION 


DATE I APPROVAL 


THIS SHEET ADDED AND W6RA0E0 
TO CLASS A RELEASE PER TDRft 01 »yJ 


THE BATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHAN6E BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUEMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAIUN6 TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
CXCEFB THE SPTRIFIF1I LIMITS FOR PAPA HTTP IQ CH*»*ES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

r m ^ R RN <PM RR 

MIMMIIM MIMlUC ImIMNI I#S 

FORWARI VOLTASE DROPt 0.D25 VOLT MAXIMUM CHANGE. 

REVERSE LEAKAGE CURRENTS 2 X INITIAL MEASUREMENT OR 10 NANOAMPS, UHICHEVER IS GREATER. 


I WORKING AVERAGE FORWARD 

INVERSE RECTIFIED CURRENT 


_ TABLE I _ 

MAXIMUM RATIN6 AT AMBIENT TEMPERATURE = 2S°C 
H I I-.- I PEAK FORWARD I 
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_ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C(UNLESS OTHERWISE SPECIFIED) 

PARAMETER^ I rnvniTinue I ISPECIFI CAT I ON LIMITS 


PARAMETER 
FORWARD VOLTAGE 

REVERSE CURRENT 
BREAKDOWN VOLTAGE 

REVERSE RECOVERY TIME 
I CAPACITANCE 


CONDITIONS 

IF a 10 MA ~~ 

VR * 50 V _ 

VR = 50 V; T C = 150°C 

IR = 5 uA _ 

lr * 10 MA; Vr s -6.0 V 
RL * 100 OHMS » 
RECOVERY TO 1.0 MA 

V R s 0 V; f = 1.0 MC 


SYMBOL ^ 
VF 


RECTIFICATION EFFICIENCY J * MC * ,MPUT * 2 *° VRys < 
_|RL « 500 , Cl * 20 UUF 


UNITS 

VOLT 

uA 

uA 

VOLTS 

NANOSEC 

UUF 

PERCENT 
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REQUIREMENTS: 
GENERAL: 


INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

? SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING, 
PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH ND 
1002129. 


INSPECTION AND ACCEPTANCE) 

MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PUT ED IRON-NICKEL ALLOY DUMET PER ND 
1015401 A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER’S NAME, TRADEMARK OR CODE; 
NASA PART NUMBER AND REVISION LETTER; DATE CODE; LOT 
CODE SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
DIODE PER MIL-STD-130. THE CATHODE END SHALL BE 
IDENTIFIED WITH A COLOR BAND. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 
ELECTRICAL R«NHRFMFNTS: PER TABLE II 

FORWARD VOLTAGE (VF) 

REVERSE CURRENT (Ir) 

brea:o)Own voltage (bv) 

REVERSE RECOVERY TIME (t r r) 

CAPACITANCE (C) 

DESIGN REQUIREMENTS: 

MAXIMUM RATINGS: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
STORAGE TEMPERATURE: -65°C TO ♦200°C 
MAX. OPERATING JUNCTION TEMP.: 175 ° C 
THERMAL RESISTANCE 6 JA 1 600 °C/WATT 


PER ALL REQUIREMENTS OF ND 1002054, LlFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: . 

AMBIENT TEMPERATURE: 100® I^ 0 o C 

ELECTRICAL STRESS: 25 V PEAK AT 60 t 6 CPS 
SINUSOIDAL. RESISTIVELY LOADED SO THAT l 0 = 

20 MA MIN AND 50 MA MAX. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

FORWARD VOLTAGE DROP 
REVERSE LEAKAGE CURRENT 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING 
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THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING Bunii-iN SHALL HOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

FORWARD VOLTAGE DROP: 0.D25 VOLT MAXIMUM CHANGE. 

REVERSE LEAKA6E CURRENT: 2 X INITIAL MEASUREMENT OR 20 NANOAMPS. WHICHEVER IS GREATER. 


TABLE I 


| MAXIMUM RATING AT AMBIENT TEMPERATURE = 25°C 
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(WIV) 

AVERA6E 
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CURRENT 
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FORWARD 

CURRENT 

STEADY STATE DC 
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RECURRENT 
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FORWARD CURRENT 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C(UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECI 

F1 CAT 1 OB 

LIMITS 

MIN 

MAX 

UNITS 

FORWARD VOLTAGE 

Ip = 10 MA 

VF 

— 

1.0 

VOLT 

REVERSE CURRENT 

VR = 50 V 

IR 

— 

0.1 

uA 

VR = 50 V; Tq = 150°C 

|r 
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100 

uA 

BREAKDOWN VOLTAGE 

IR = 5 uA 

BV 

75 


VOLTS 

REVERSE RECOVERY TIME 

Ip = 10 MA; Vr s -6.0 V 

RL = 100 OHMS ~ 

RECOVERY TO 1.0 MA 

trr 

— 

2 

NANOSEC 

CAPACITANCE 

Vr = 0 V; f s l.o MC 

C 

— 

2.0 

UUF 

RECTIFICATION EFFICIENCY 

f = 100 MC, INPUT s 2.0 VRMS, 
RL = 500 , Cl = 20 UUF 
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MEASURED WITH A B00NT0N ELECTRONIC CORPORATION MODEL NO. 75A-S8 OR EQUIVALENT. 
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NOTICE - WHIM 60VEIINMCNT DRAWINGS SPCCIFICATIONG OH OTMIR DATA 
ARC USCD FOR ANT FURFOSt OTHCR THAN IN CONNECTION WITH A OCFINITCLT 
DILATED GOVCRNNCNT PROCUREMENT OPERATION THC UNITED STATES GOVERN- 
NENT THERERT INCURS NO RCSRONSIRIUTT NOR ANT ORLIGATION WHATSOEVER 
ANO THE FACT THAT THC GOVCRNNCNT NAT HAVE FORNULATEO. FURNISHED OR 
IN ANT WAT SUPPtlEO THE SAID DRAWINGS SPECIFICATIONS OR OTHCR DATA IS 
NOT TO DC REGARDED NT IMPLICATION OR OTHERWISE AS IN ANT NANNER 
LICENSING THC HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL AMT 
PATENTEO INVENTION THAT NAT IN AMT WAT DC RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CUSS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESI6N REQUIREMENTS OF THIS DRAWING. 

D. PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH ND 

1002129. 

2. INSPECTION ASS ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS! 

1. LEAD DATA} GOLD PUTED IRON-NICKEL ALLOY DUMET PER ND 

1015401. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; NASA PA 

' (CAST THREE DIGITS REQUIRED) AND REV ISI ON LETTER; DATE CODE; LOT 
CODE SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
DIODE PER N01002019. THE CATHODE END SHALL BE 
IDENTIFIED WITH A COLOR BAND. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

B- ELECTRICAL REQUIREMENTS: PER TABLE II 

1. FOPWARD V0LTA6E (VF) 

2. REVERSE CURRENT (Ir) 

3. BREAKDOWN V0LTA6E (BY) 

4. REVERSE RECOVERY TIME (t rr ) 

3- CAPACITANCE (C) 

3. DESIGN REQUIREMENTS: 

A. MAXIMUM RATINGS: PER TABLE I 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

C. ST0RA6E TEMPERATURE: -65°C TO ♦200°C 

D. MAX. OPERATING JUNCTION TEMP ; 175° C 

E . THERMAL RESISTANCE . 6 J>4 i COO 0 C/ WATT 

r. PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

FOLLOWING CONDITIONS: . 

1. AMBIENT TEMPERATURE! 100° !? 0 °C 

2. ELECTRICAL STRESS: 25 V PEAK AT 60 t 6 CPS 

SINUSOIDAL. RESISTIVELY LOADED SO THAT l 0 = 

20 UA MIN AND 50 MA MAX 

B. THE MANUFACTURER SHALL DETERMINE*AND RECORD THE FOLLOW¬ 

ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1. FORWARD VOLTAGE DROP 

2. REVERSE LEAKAGE CURRENT __ 
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NOTICE - WHEN GOVERNMENT DRAWING*. SRSCIFICATIOM* OR OTHER DATA 

ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITE!.* 

RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THERE** INCURS NO RESPONSIRIUTT NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT NAT HAVE FORMULATED. FURNISHED OR 

IN ANV WAT SUPPLIEO THE SAIO DRAWINGS SPECIFICATIONS OR OTHER OATA IS 
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5. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIES LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

A - rUMRMtlNIi; CHANGE LIMIIS: 

1. FORWARD VOLTAGE DROPS 0JJ25VOLT MAXIMUM CHANGE. 

2- REVERSE LEAKA6E CURRENTS 2 X INITIAL MEASUREMENT OR 20 NANO AMPS, WHICHEVER IS GREATER. 
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___ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C(UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

fSPECIFICATION LIMITS 1 
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UNITS 

FORWARD VOLTAGE 

IF = 10 MA 
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VOLT 
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Vr s 50 V; T C s 150°C 

|r 


100 

uA 

BREAKDOWN V0LTA6E 
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Ip s 10 MA; Vr = -6.0 V 

RL = 100 OHMS ~ 
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RECTIFICATION EFFICIENCY 
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RL * 500 , Cl * 20 UUF 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPfCIP ICAIIOWS. OR OTHER OATA 
ARE USED TOR ANT RURROSE OTHER THAN IN CONNECTION WITH A OfflWITtlV 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED ETATEE GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITT NOR ANT OBLIGATION WHATSOfVtO 
AMD THE TACT THAT THE GOVERNMENT HAT HAVE TORMULATED. FURNISNEO. OB 
IN ANT WAT SURRLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER ON ANT OTHER PERSON OR CORPORATION. OR CON VET- 
IRC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR Mil AMT 
PATENTED INVENTION THAT MAT IN ANT WAT BE RELATEO THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A-INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015*04, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN NO 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 

D. PACKAGING AND PACKIN6 SHALL BE IN ACCORDANCE WITH ND 

1002129. 

2. INSPECTION AND ACCEPTANCE: 

A. iituirniiMk wtwuincjiLitTa: 

1. LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY DUMET PER ND 

101*4111. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING: THE MANUFACTURER’S NAME, TRADEMARK OR CODE; NASA PART NUMBER 

■ (CAST TWil BI6HS lEQUWBfl AND REV I SI ON LETTER; DATE CODE; LOT 
CODE SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
DIODE PER ND1002019. • THE CATHODE END SHALL BE 
IDENTIFIED WITH A COLOR BAND. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

B- ELECTRICAL REQUIREMENTS: PER TABLE II 

1. FORWARD VOLTA6E (VF) v 

2. REVERSE CURRENT (Ir) 

3. BREAKDOWN V0LTA6E (BV) 

4. REVERSE RECOVERY TIME (t rr ) 

5- CAPACITANCE (C) 

3. DESIGN REQUIREMENTS: 

A. MAXIMUM RATINGS: PER TABLE I 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

C. STORAGE TEMPERATURE: -G5°C TO ♦200°C 
0. MAX.OPERATING JUNCTION TEMP : 175° C 

E. THERMAL RESISTANCE ©j*: feOO°C/WATT 

F. PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 

SHALL BE THE SAME AS BURN-IN CONDITIONS. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

FOLLOWING CONDITIONS: . 

1. AMBIENT TEMPERATURE: 100° tft^C 

2. ELECTRICAL STRESS: 25 V PEAK AT 60 t 6 CPS 

SINUSOIDAL. RESISTIVELY LOADED SO THAT l 0 = - 

20 MA MIN AND 50 MA MAX. -q— 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW- - 

IN6 ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING rr^r- 

■"►i* revT^tS- 

1. FORWARD VOLTAGE DROP I Ktviaiuw 

2 . REVERSE LEAKAGE CURRENT .___ 
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REVISIONS 


MOTICC — WHEN GOVERNNENT DRAWINGS. SPECIFICATIONS OH OTHER DATA 
AM USfO rom ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITE!. T 
MLATCD OOVERNNSNT PROCURENCNT OMR AT ION THE UNITEO STATE* OOVIRN- 
NENT TNEMRT INCURS NO RESPONSIBILITY NOR ART ORLICATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNNENT NAT HAVE FORNULATEO. FURNISHED OR 
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IRC ANT RISHTS OR PERMISSION TO NANUFACTURE. USE. OR SELL ANT 
PATENTER INVENTION THAT NAT IN ANT WAT RE RELATCR THEMTO 


c. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READIN6, THE FINAL READIN6 AND THE 
PERCENT CHAN6E BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TB MEET INITIAL IlNAiiiiG RtQUi mlnEnTS OR WHICH 
FYROTI TUT SPrriFIFB LIMITS FOR PARAMETRIC (MANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

1. PARAMETRIC CHANGE LIMITS: 

a. FORWARD VOLTAGE DRCP: 0J)25 VOLT MAXIMUM CHANGE. 

b. REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT OR 20 
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C. INSPECTION OF SEMICONDUCTORS: PER ND 1002220. 
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A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. 


NANOAMPS, WHICHEVER IS GREATER. 


TABLE I 


| MAXIMUM RATING AT AMBIENT TEMPERATURE = 25°C 

E Ia 

WORKING 

i •tuner 

1 *WW MtWte 

VOLTAGE 

(WIV) 

AVERA6C 

RECTIFIES 

CURRENT 

do) 

FORWARD 

CURRENT 

STEADY STATE DC 

Of) 

RECURRENT 

PEAK 

FORWARD CURRENT 
(If) 

PEAK FORWARD 
SURGE CURRENT 
(If SimoE ) 

POWER 

DISSIPATION 

(P) 

TYPE DESIGNATION 
(FOR REF. ONLY) 

IN 3064 

PULSE WIDTH"" 

1 SEC 

1 USEC 

voc 

MA|)C 

MAdC 

MAqC 

MA 

A 

MW 

50 

75 

115 

225 

500 

2,0- 

250 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE - 25°C(UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECI 

F1 CAT 1 OR 

LIMITS 

MIN 

MAX 

UNITS 

FORWARD V0LTA6E 

Ip = 10 MA 

VF 

— 

1.0 

VOLT 

REVERSE CURRENT 

Vr s 50 V 

IR 

— 

0.1 

uA 

Vr = 50 V; Tq = 150°C 

|r 

— 

100 

uA 

BREAKDOWN VOLTAGE 

IR = 5 uA 

BV 

75 


VOLTS 

REVERSE RECOVERY TIME 

If = 10 MA; Vr = -6.0 V 

RL * 100 OHMS ’ 

RECOVERY TO 1.0 MA 

tpr 

— 

2 

NANOSEC 

CAPACITANCE 

Vr = 0 V; f = 1.0 MC 

c 

— 

2.0 

UUF 

RECTIFICATION EFFICIENCY 

f = 100 MC, INPUT = 2.0 VRMS, 
RL =500 , Cl * 20 UUF 

m 

45 


PERCENT 


MEASURED WITH A BOONTON ELECTRONIC CORPORATION MODEL NO. 75A-S8 OR EQUIVALENT. 
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- 60VERNNENT MAWIMS. SPf CIFICATIOMt. OR OTNM DATA 

r °* *" T *«"*>** OTHER THAR IH CONNECTION WITH A DEFINITELY 
NELATED GOVERNNENT PROCUREMENT OPERATION THE URITED STATES ROVERR- 
IIERT THERERV 1RCURS NO RESPONSIRILITV NOR ANT OBLIGATION WHATSOEVER; 
•"O FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
'** "* Y SUFFLIED THE SAID DRAWINGS SPECIFICATIONS OR OTHER DATA IS 

•« RCGAROED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
ViS*" 9 '"* ™ f MOLO *" OR ART OTHER PERSON OR CORPORATION. OR CONVET- 
125, * JL 09 Ft OMISSION TO MANUFACTURE USE. OR SELL AMT 

PATENTER INVENTION THAT NAT IN ANT WAV RE RELATCR THERETO. 


1 02.20101 


REVISIONS 


OCSCIPTlON 


S*T« I WWO Hi 


REQUtREMENTS: 

1. GENERAL: 

•INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE- ' 

QUIREMENTS SPECIFIED IN NO 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 

D. PACKA6IN6 AND PACKING SHALL BE IN ACCORDANCE WITH NO 

1002129. 

2. INSPECTION AND ACnFPTAMTr. 

A- MECHANICAL REQUIREMENTS: 

1. LEAD DATA* PtH ND 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT 

2. MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE: NASA part number 

(CAST WEEAKns,«BQafflED) ANDREVISION LETTER; DATE CODE; LOT 
CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
DIODE PER ND1Q02019. • THE CATHODE END SHALL BE 
IDENTIFIED WITH A COLOR BAND. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

ELECTRICAL REQUIREMENTS: PER TABLE II 

1. Forward voltage (Vf) 

2. REVERSE CURRENT (Ir) 

3 - BREAKDOWN V0LTA6E (BV) 

4. REVERSE RECOVERY TIME (t rr ) 

5- CAPACITANCE (C) 

3. DESIGN REQUIREMENTS: 

A. MAXIMUM RATIN6S: PER TABLE I 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

C. ST0RA6E TEMPERATURE: -65°C TO *200°C 

D. MAX. OPERATING JUNCTION TEMP: 175° C 

E. THERMAL RESISTANCE , 6j4: 600°C/WATT 

F. PER ALL REQUIREMENTS OF NO 1002054, LIFE TEST CONDITIONS 

SHALL BE THE SAME AS BURN-IN CONDITIONS. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
. FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100° l} 0 °C ' _ 

2. ELECTRICAL STRESS: 25 V PEAK AT 60 1 6 CPS - 

SINUSOIDAL. RESISTIVELY LOADED SO THAT l„ s _ 

20 MA MIN AND 50 MA MAX. _sL_ 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW- _tL_ 

ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING _£_ 

BURN-IN: SHEET 

1- FORWARD VOLTAGE DROP IREVISIO N 

2. REVERSE LEAKAGE CURRENT 
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AM D " A "'"«* SPiCIFICATIONS. OR OTHER DATA 

**' “**'ESS. 1 . 2™ M ™*" CORRECTION WITH A OEFINITELT 
Sr«T ?H tmrnr llrilV. UAIHEHT OPERATION THE UNITED STATES 60VERN- 

AR? TM t r"AC , T T!lM?i?cJ!5^r 0,,S,,,L,TY NO * * HY 0»«-l«*TIOR WHATSOEVER; 
I* W*Y lUMLIfJ " AY M * ¥t FORNULATED. FURNISHED. OR 

Lot N to W M -rc.Jnrn-l ,A,D D " *»"•«* SPECIFICATIONS OR OTHER DATA IS 
| N |»M»MC K TMr MOinVL , " PLIC * T,ON OR OTHERWISE AS IN ANT MANNER 
°* A " y OTMt " PERSON OR CORPORATION. OR CONVET. 
i** RtVd IHWIRTIoS Tu/T Sil*. 10 " TO -ANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATED THERETO. 


NOTES: 

1. THE DIODE COVERED BY THIS DRAWING SHALL BE IN ACCORDANCE WITH MIL-S-19500/144 
WITH THE FOLLOWING EXCEPTIONS AND/OR ADDITIONS. IN CASE OF CONFLICT BETWEEN 
DOCUMENTS, THE ORDER OF PRECEDENCE SHALL BE (1) THIS DRAWING, (2) OTHER 
REFERENCED NASA DOCUMENTS, (3) REFERENCED MILITARY OR FEDERAL DOCUMENTS. 

A. CONSTRUCTION: GLASS BODY, HERMETICALLY SEALED. 

B. LEAD MATERIAL: GOLD PLATED KOVAR IN ACCORDANCE WITH ND PS1015402. 

C. ELECTRICAL CHARACTERISTICS 

DC FORWARD CURRENT (I F ): 1T5 MA MAX 

REVERSE RECOVERY TIME (2) (t rr ): 2.0 nSEC UNDER THE FOLLOWING 
CONDITIONS, If * 10 MA, Vr » 6.0 V, R|_ = 100 OHMS 
MINIMUM RECTIFICATION EFFICIENCY: 45% UNDER THE FOLLOWING CONDITIONS 
INPUT 2.0 VRMS, R L * 5000 OHMS, C L * 20 PF 

D. RELIABILITY: THE RELIABILITY REQUIREMENTS OF ND 1015404. SECTION I AS 
WELL AS MIL-S-19500 SHALL APPLY. EACH DIODE SHALL ALSO BE SUBJECTED TO A 
BURN-IN REQUIREMENT OF 240 HOURS UNDER THE FOLLOWING CONDITIONS. 

AMBIENT TEMPERATURE: 100 ♦ 10*C 

ELECTRICAL STRESS: 25 V PEAK AT 60 i 6 CPS SINUSOIDAL. RESISTIVELY 
LOADED SO THAT I 0 * 20 1 1 MA 
BURN-IN END POINTS: OVp * ♦ 0.01 VDC 

Ir * 2 X INITIAL MEASUREMENT 

E. ENVIRONMENTAL: PARTS SHALL BE SUBJECTED TO THE SEVEREST ENVIRONMENTS 
CONTAINED IN EITHER MIL-S-19500/144 OR ND 1002000 WHEN BEING TESTED. 

2. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH NASA PART NO 
MANUFACTURER'S SYMBOL AND TYPE NO. 

3. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


ORIGINAL SOURCE OF SUPPLY: 

SEE QUALIFIED VENDOR LIST ND 
TYPE NO. 1N3064 (MOD) 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIEICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 

IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. THESE TRANSISTORS SHALL BE IN ACCORDANCE WITH MIL-S-19500 AND THE REQUIREMENTS 
OF THIS DRAWING. IN CASE OF CONFLICT BETWEEN DOCUMENTS THE ORDER OF PRECEDENCE 
SHALL BE (1) THIS DRAWING. (2) REFERENCED NASA DOCUMENTS. (3) REFERENCED 
MILITARY OR FEDERAL DOCUMENTS. (4) OTHER REFERENCED DOCUMENTS. 

B. TEMPERATURE RANGE: OPERATING, JUNCTION -65 TO *200»C. 

STORAGE -65 TO *200*C. 

2. ELECTRICAL CHARACTERISTICS: 

A. ABSOLUTE MAXIMUM RATINGS AT 25*C AMBIENT 

COLLECTOR TO BASE VOLTAGE V CB0 80 VOLTS 

COLLECTOR TO EMITTER VOLTAGE V CES 80 VOLTS 

V CE0 60 VOLTS 

EMITTER TO BASE VOLTAGE V EB0 10 VOLTS 

COLLECTOR CURRENT I c 3 AMPERES 

B. ABSOLUTE MAXIMUM DISSIPATION 

AT 100*C AMBIENT TEMP. ■ 0.6 WATTS DERATED BY 0.006 WATTS/*C. 

AT 100*C CASE TEMPERATURE « 5.0 WATTS DERATED BY 0.05 WATTS/*C. 

C. ELECTRICAL CHARACTERISTICS AT 25*C AMBIENT IN ACCORDANCE WITH TABLE I. 


3. CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON. NPN, SINGLE-DIFFUSED. MESA. 

B. METAL CASE AND METAL HEADER HERMETICALLY SEALED. 

C. LEAD MATERIAL: WELDABLE AND SOLDERABLE FLEXIBLE KOVAR SOLIO LEADS GOLD PLATED 
IN ACCORDANCE WITH NO PS1015402. A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL 
SHALL ACCOMPANY EACH LOT. 

D. LEAD STRENGTH: LEADS SHALL WITHSTAND AN AXIAL PULL OF 4 POUNDS WITH OAMAGING 
THE SEAL OR ALTERING THE ELECTRICAL CHARACTERISTICS. 

4. ENVIRONMENTAL REQUIREMENTS OF TABLE II AND ND 1002000 SHALL BE MET. 

5. QUALITY ASSURANCE PROVISIONS OF TABLE I AND II; ND 1015404. SECTION I; AND 

MIL-S-19500 SHALL APPLY. 

6. MARKING: TRANSISTOR CASES SHALL BE MARKED WITH THE MANUFACTURER'S NAME OR SYMBOL. 

DATE CODE. AND TYPE NUMBER. THE NASA PART NUMBER SHALL APPEAR ON A TAG INCLUDED IN 

EACH CONTAINER AND ON EACH SHIPPING CONTAINER. 

7. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

8 A NVAIVE AS REQUIRED All INFORMATION PRESENTED 
ON THIS DRAWING EXCEPT LEAD MATERIAL SPFC 

! & PHYSICAL DIM E N Sl<5 N 

j B UPON SPECIFIC INSTRUCTION BY (TD) TECHNICAL 

DIRECTIVE PROCURE THIS PART AS CHANGE 
LETTER A BY ODERING TO VENDOR CATALOG NO. 
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B. 


NOTES: 

1 . REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 
WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) MARKING: UNITS SHALL BE MARKED PER STANDARD 
MtL-STD-130 WITH THE MANUFACTURER'S IDENT¬ 
IFICATION, TYPE NUMBER, POLARITY, ACCEPTANCE 
DATE AND INSPECTION LOT IDENTIFICATION. 

ADDITIONS: 


C. 


(1) ELECTRICAL REQUIREMENTS SHALL BE IN 
ACCORDANCE WITH TABLE I. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, 

COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 
PS 1015401, .020 PLUS OR MINUS .001 DIAMETER. 

(3) BODY OF UNITS: GLASS, HERMETICALLY SEALED. 

(4) UNITS SHALL BE PAINTED WITH A SILICONE OR 
EPOXY BASE PAINT. 

(5) MOUNTING POSITION: UNITS SHALL MEET ALL 
REQUIREMENTS IN ANY POSITION. 

( 6 ) THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR, 

WITH CLIPS 5/8 INCH FROM BODY OF DIODE IN 
STILL FREE AIR): 0.50*C/MW MAXIMUM. 

( 7 ) JUNCTION TEMPERATURE RATING: FROM MINUS 65*C 
TO PLUS 175*C. 

( 8 ) LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE 2. 

OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL 
POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM 
THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL 
BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, 

THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 
DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 
DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 3 . 

( 9 ) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN 

AXIAL PULL OF 4 POUNDS MINIMUM. 4 

(10) BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE 
SUBJECTED TO A 240 HOUR BURN-IN UNDER THE 
FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25*C PLUS OR MINUS 3*C. 

(b) JUNCTION TEMPERATURE: 105*C PLUS OR MI?:US 5 # C. 

(c) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 
INCH FROM DIODE BODY. 

(d) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS 
WILL BE 150 MW TO 200 MW. 

( 11 ) ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF 
WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT 1002000. 

(12) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS PER NASA DOCUMENT PS 1015404 SECTION 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND1002034 FOR THIS DRAWING 


D. QUALITY ASSURANCE PROVISIONS: 

(1) A CERTIFICATE OF COMPLIANCE WITH THE LEAD 
MATERIAL REQUIREMENT SPECIFIED ABOVE SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) DESIGN TESTS: THE DESIGN TESTS SHALL BE 
PERFORMED ON 100 PERCENT OF UNITS SHIPPED. 
ELECTRICAL SPECIFICATIONS SHALL BE PER 
TABLE I. 

(a) ZENER VOLTAGE AT TEST,CURRENT 3. 

(b) DYNAMIC IMPEDANCE AT TEST CURRENT 2. 

(c) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 1. 

(d) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 2. 

(e) FORWARD VOLTAGE DROP. 

(f) THERMAL RESISTANCE PER NOTE C(6) ABOVE 

(3) ACCEPTANCE INSPECTION: THE AQL PERCENT 
DEFECTIVE SHALL BE 1% COMBINED AND .65% 

INDIVI DUAL. ELECTRICAL SPEC IFICAT IONS 
SHALL BE PER TABLE I. 

(a) PHYSICAL DIMENSIONS 

(b) ZENER VOLTAGE AT TEST CURRENT 1. 

(c) ZENER VOLTAGE AT TEST CURRENT 2. 

(d) DYNAMIC IMPEDANCE AT TEST CURRENT 
1 . 

EXPLANATORY NOTES: 

A. ALL SPECIFICATIONS EXCEPT FORWARD VOLTAGE 
DROP ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE 
CATHODE IS POSITIVE WITH RESPECT TO THE ANODE. 

B. DYNAMIC IMPEDANCE IS DETERMINED BY SUPER¬ 
IMPOSING A 1000 CYCLE AC RMS CURRENT EQUAL 
TO 10X OF THE DC TEST CURRENT AND MEASURING 
THE AC VOLTAGE DEVELOPED ACROSS THE DIODE, 

Z 2 « E(AC)/I(AC). 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
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UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 
WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 


EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIREO. 

(2) MARKING: UNITS SHALL BE MARKED PER STANDARD 
NIL-ST0-130 WITH THE MANUFACTURER'S IDENT¬ 
IFICATION, TYPE NUMBER. POLARITY, ACCEPTANCE 
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ACCORDANCE WITH TABLE I. 

LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, 

COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 
PS 1015401, .020 PLUS OR MINUS .001 DIAMETER. 

BODY OF UNITS: GLASS. HERMETICALLY SEALED. 

UNITS SHALL BE PAINTED WITH A SILICONE OR 
EPOXY BASE PAINT. 

MOUNTING POSITION: UNITS SHALL MEET ALL 
REQUIREMENTS IN ANY POSITION. 

THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR, 

WITH CLIPS 5/8 INCH FROM BODY OF DIODE.IN 
STILL FREE AIR): 0.50*C/MW MAXIMUM. 

JUNCTION TEMPERATURE RATING: FROM MINUS G5*C 
TO PLUS 175*C. 

LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE 
OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL 
POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM 
THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL 
BE ACCOMPLISHED. A CYCLE CONSISTING OF MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, 
THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 
DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 
DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN 
AXIAL PULL OF 4 POUNDS MINIMUM. 

BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE 
SUBJECTED TO A 240 HOUR BURN-IN UNDER.THE 
FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25*C PLUS OR MINUS 3*C. 

(b) JUNCTION TEMPERATURE: 105*C PLUS OR MINUS 5*C. 

(c) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/1G 
INCH FROM DIODE BODY. 

(d) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS 
WILL BE 150 MW TO 200 MW. 


QUALITY ASSURANCE PROVISIONS: 

(1) A CERTIFICATE OF COMPLIANCE WITH THE LEAD 

MATERIAL,REQUIREMENT SPECIFIED ABOVE SHALL 
.ACCOMPANY EACH .SHIPMENT.. 

(2) DESIGN TESTS: THE DESIGN TESTS SHALL BE 
PERFORMED ON 100 PERCENT OF UNITS SHIPPED. 
ELECTRICAL SPECIFICATIONS SHALL BE PER 
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(a) ZENER VOLTAGE AT TEST,CURRENT 5. r 
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(d) TEMPERATURE COEFFICIENT AT TEST " 
CURRENT 1. 

’ (d) TEMPERATURE COEFFICIENT AT TEST 
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(e) FORWARD VOLTAGE DROP. 

(') THERMAL RESISTANCE PER NOTE C(6) ABOVE 

(3) ACCEPTANCE INSPECTION: THE AQL PERCENT 
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(a) PHYSICAL DIMENSIONS 

(b) ZENER VOLTAGE AT TEST CURRENT t. 
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NOTES: 
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. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 
WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

R. EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) MARKING: UNITS SHALL BE MARKED PER STANDARD 
MIL-STD-130 WITH THE MANUFACTURER'S IDENT¬ 
IFICATION. TYPE NUMBER. POLARITY, ACCEPTANCE 
DATE ANO INSPECTION LOT IDENTIFICATION. 

C. ADDITIONS: 

(1) ELECTRICAL REQUIREMENTS SHALL BE IN 
ACCORDANCE WITH TABLE I. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, 

COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 
PS 1015401, .020 PLUS OR MINUS .001 DIAMETER. 

(3) BODY OF UNITS: GLASS, HERMETICALLY SEALEO. 

(4) UNITS SHALL BE PAINTEO WITH A SILICONE OR 
EPOXY BASE PAINT. 

( 5 ) MOUNTING POSITION: UNITS SHALL MEET ALL 
REQUIREMENTS IN ANY POSITION. 

( 6 ) THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR, 

WITH CLIPS 5/8 INCH FROM BODY OF DIODE IN 
STILL FREE AIR): 0.50*C/MW MAXIMUM. 

( 7 ) JUNCTION TEMPERATURE RATING: FROM MINUS 65*C 
TO PLUS 175*C. 

( 8 ) LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE 2 * 

OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL 
POSITION WITH A 2 POUNO WEIGHT SUSPENDED FROM 
THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL 
BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, 

THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 
DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 
DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 3 . 

( 9 ) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN 
AXIAL PULL OF 4 POUNDS MINIMUM. 

(10) BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE 
SUBJECTED TO A 240 HOUR BURN-IN UNDER THE 
FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25*C PLUS OR MINUS 3*C. 

(b) JUNCTION TEMPERATURE: 105*C PLUS OR MINUS 5*C. 

(c) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/H 
INCH FROM DIODE BODY. 

(d) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS 
WILL BE 150 MW TO 200 MW. 

( 11 ) ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF 
WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT 1002000. 

(12) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS PER NASA DOCUMENT PS 1015404 SECTION 

PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON NO 1002034 FOR THIS DRAWING 


D. QUALITY ASSURANCE PROVISIONS: 

(1) A CERTIFICATE OF COMPLIANCE WITH THE LEAD 
MATERIAL REQUIREMENT SPECIFIED ABOVE SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) DESIGN TESTS: THE DESIGN TESTS SHALL BE 
PERFORMED ON 100 PERCENT OF UNITS SHIPPED. 
ELECTRICAL SPECIFICATIONS SHALL BE PER 
TABLE I. 

(a) ZENER VOLTAGE AT TEST CURRENT 3. 

(b) DYNAMIC IMPEDANCE AT TEST CURRENT 2. 

(c) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 1. 

(d) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 2. 

(c) FORWARD VOLTAGE DROP. 

(f) THERMAL RESISTANCE PER NOTE C(6) ABOVE. 

(3) ACCEPTANCE INSPECTION: THE AQL PERCENT 
DEFECTIVE SHALL BE IX COMBINED AND .65% 
INDIVIDUAL. ELECTRICAL SPECIFICATIONS 
SHALL BE PER TABLE I. 

(a) PHYSICAL DIMENSIONS 

(b) ZENER VOLTAGE AT TEST CURRENT 1. 

(c) ZENER VOLTAGE AT TEST CURRENT 2. 

(d) DYNAMIC IMPEDANCE AT TEST CURRENT 
1 . 

EXPLANATORY NOTES: 

A. ALL SPECIFICATIONS EXCEPT FORWARD VOLTAGE 
DROP ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE 
CATHODE IS POSITIVE WITH RESPECT TO THE ANODE. 

B. DYNAMIC IMPEDANCE IS DETERMINED BY SUPER- T 
IMPOSING A 1000 CYCLE AC RMS CURRENT EQUAL 

TO 10X OF THE DC TEST CURRENT AND MEASURING 
THE AC VOLTAGE DEVELOPED ACROSS THE DIODE, 

Z 2 « E(AC)/I(AC). 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY HIL-D-70327. 
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NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 
WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 


B. EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) MARKING: UNITS SHALL BE MARKED PER STANDARD 
MIL-STD-130 WITH THE MANUFACTURER'S IDENT¬ 
IFICATION, TYPE NUMBER, POLARITY, ACCEPTANCE 
DATE AND INSPECTION LOT IDENTIFICATION. 


C. ADDITIONS: 

(1) ELECTRICAL REQUIREMENTS SHALL BE IN 
ACCORDANCE WITH TABLE I. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, 

COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 
PS 1015401, .020 PLUS OR MINUS .001 DIAMETER. 

(3) BODY OF UNITS: GLASS, HERMETICALLY SEALED. 

(4) UNITS SHALL BE PAINTED WITH A SILICONE OR 
EPOXY BASE PAINT. 

(5) MOUNTING POSITION: UNITS SHALL MEET ALL 
REQUIREMENTS IN ANY POSITION. 

(6) THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR, 

WITH CLIPS 5/8 INCH FROM BODY OF DIODE IN 
STILL FREE AIR): 0.50*C/MW MAXIMUM. 

(7) JUNCTION TEMPERATURE RATING: FROM MINUS t>5*C 
TO PLUS 175*C. 

(8) LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE 2 . 

OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL 
POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM 
THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL 
BE ACCOMPLISHED. A CYCLE CONSISTING OF MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, 

THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 
DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 
DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 3> 

(9) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN 
AXIAL PULL OF 4 POUNDS MINIMUM. 

(10) BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE 
SUBJECTED TO A 240 HOUR BURN-IN UNDER THE 
FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25*C PLUS OR MINUS 3*C. 

(b) JUNCTION TEMPERATURE: 105*C PLUS OR MINUS 5*C. 

(c) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 
INCH FROM DIODE BODY. 

(d) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS 
WILL BE 150 MW TO 200 MW. 

(11) ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF 
WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT 1002000. 

(12) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS PER NASA DOCUMENT PS 1015404 SECTION 
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D. QUALITY ASSURANCE PROVISIONS: 

(1) A CERTIFICATE OF COMPLIANCE WITH THE LEAD 
MATERIAL REQUIREMENT SPECIFIED ABOVE SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) DESIGN TESTS: THE DESIGN TESTS SHALL BE 
PERFORMED ON 100 PERCENT OF UNITS SHIPPED. 
ELECTRICAL SPECIFICATIONS SHALL BE PER 
TABLE I. 

(a) ZENER VOLTAGE AT TEST CURRENT 3. 

(b) DYNAMIC IMPEDANCE AT TEST CURRENT 2. 

(c) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 1. 

(d) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 2. 

(e) FORWARD VOLTAGE DROP. 

(f) THERMAL RESISTANCE PER NOTE C(6) ABOVE 

(3) ACCEPTANCE INSPECTION: THE AQL PERCENT 
DEFECTIVE SHALL BE IX COMBINED AND .65% 
INDIVIDUAL. ELECTRICAL SPECIFICATIONS 
SHALL BE PER TABLE I. 

(a) PHYSICAL DIMENSIONS 

(b) ZENER VOLTAGE AT TEST CURRENT 1. 

(c) ZENER VOLTAGE AT TEST CURRENT 2. 

(d) DYNAMIC IMPEDANCE AT TEST CURRENT 

1 . 

EXPLANATORY NOTES: 

C 

A. ALL SPECIFICATIONS EXCEPT FORWARD VOLTAGE 
DROP ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE 
CATHODE IS POSITIVE WITH RESPECT TO THE ANODE. 

B. DYNAMIC IMPEDANCE IS DETERMINED BY SUPER- r 
IMPOSING A 1000 CYCLE AC RMS CURRENT EQUAL 

TO 10X OF THE DC TEST CURRENT AND MEASURING 
THE AC VOLTAGE DEVELOPED ACROSS THE DIODE, 

Z z » E(AC)/I(AC). 
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NOTES: 


1. REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 
WITH THE EXCEPT I OHS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) NARKING: UNITS SHALL BE MARKED PER STANDARD 
MIL-ST0-130 WITH THE MANUFACTURER'S IDENT¬ 
IFICATION, TYPE NUMBER, POLARITY, ACCEPTANCE 
DATE AND INSPECTION LOT IDENTIFICATION. 


C. ADDITIONS: 

(1) ELECTRICAL REQUIREMENTS SHALL BE IN 
ACCORDANCE WITH TABLE I. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY. 

COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 
PS 1015401, .020 PLUS OR MINUS .001 DIAMETER. 

(J) BODY OF UNITS: GLASS. HERMETICALLY SEALED. 

(4) UNITS SHALL BE PAINTEO WITH A SILICONE OR 
EPOXY BASE PAINT. 

(5) MOUNTING POSITION: UNITS SHALL MEET ALL 
REQUIREMENTS IN ANY POSITION. 

(6) THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR, 

WITH CLIPS S/8 INCH FROM BODY OF DIODE IN 
STILL FREE AIR): 0.50*C/MW MAXIMUM. 

(7) JUNCTION TEMPERATURE RATING: FROM MINUS GS*C 
TO PLUS 175*C. 

(8) LEAD BENO TEST: EACH LEAD SHALL BE CAPABLE 2. 

OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL 
POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM 
THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL 
BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE. 

THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 
DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 
DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 3 

(9) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN 
AXIAL PULL OF 4 POUNDS MINIMUM. 

(10) BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE 
SUBJECTED TO A 240 HOUR BURN-IN.UNDER THE 
FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25*C PLUS OR MINUS 3*C. 

(b) JUNCTION TEMPERATURE: 105*C PLUS OR MINUS 5*C. 

(c) MOUNTING: BY CLIPS S/8 PLUS OR MINUS 1/1b 
INCH FROM DIODE BOOY. 

(d) 01ODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS 
WILL BE ISO MW TO 200 MW. 

(11) ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF 
WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT 1002000. 

(12) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS PER NASA DOCUMENT PS 101S404 SECTION 
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QUALITY ASSURANCE PROVISIONS: 

(1) A CERTIFICATE OF COMPLIANCE WITH THE LEAD 
MATERIAL REQUIREMENT SPECIFIED ABOVE SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) DESIGN TESTS: THE DESIGN TESTS SHALL BE 
PERFORMED ON 100 PERCENT OF UNITS SHIPPED. 
ELECTRICAL SPECIFICATIONS SHALL BE PER 
TABLE I. 
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(a) ZENER VOLTAGE AT TEST CURRENT 3. 

(b) DYNAMIC IMPEDANCE AT TEST CURRENT 2. 
(e) TEMPERATURE COEFFICIENT AT TEST 

CURRENT 1. 


(d) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 2. 

(e) FORWARD VOLTAGE DROP. 

(f) THERMAL RESISTANCE PER NOTE C(t>) ABOVE. 
(3) ACCEPTANCE INSPECTION: THE AQL PERCENT 

DEFECTIVE SHALL BE IX COMBINED AND .65X 
INDIVIDUAL. ELECTRICAL SPECIFICATIONS 
SHALL BE PER TABLE I. 

(a) PHYSICAL DIMENSIONS 

(b) ZENER VOLTAGE AT TEST CURRENT 1. 

(c) ZENER VOLTAGE AT TEST CURRENT 2. 

(d) DYNAMIC IMPEDANCE AT TEST CURRENT 

1 . 

EXPLANATORY NOTES: 

cr 

A. ALL SPECIFICATIONS EXCEPT FORWARD VOLTAGE 
DROP ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE 
CATHODE IS POSITIVE WITH RESPECT TO THE ANODE. 

B. DYNAMIC IMPEDANCE IS DETERMINED BY SUPER- r* 
IMPOSING A 1000 CYCLE AC RMS CURRENT EQUAL 

TO 10X OF THE DC TEST CURRENT AND MEASURING 
THE AC VOLTAGE DEVELOPEO ACROSS THE DIODE, 

Z z « E(AC)/I(AC). 
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DATE I APPROVAL 
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SPECIFICATIONS AT TEST CURRENT 1 


TABLE I 

SPECIFICATIONS AT 25 # C 1 3*C UNLESS OTHERWISE NOTED 
IT SPECIFICATIONS AT TEST CURRENT 2 


SPECIFICATIONS AT 
TEST CURRENT 3 


NOM* 

ZENER 

VOLTAGE 

(VDC) 

2.0 

' M . 

2.4 
2.7 

3.0 

3.3 

3.6 
3.9 

4.3 

4.7 

5.1 
5.6 

6.2 

" 6.8 

7.5 
8.2 
9.1 

10 

11 

12 

I 12_ 

15 

16 
18 
20 

I zz _ 

24 

27 

30 

33 

36 

24_ 

26 


TOLERANCE 

(VDC) 

MIN MAX 


MAXIMUM i 
DYNAMIC 
IMPEDANCE 
(OHMS) 

25 

25 

25 

25 

25 

35 

40 


TEMPERATURE 
COEFFICIENT 
(♦25*C TO ♦85*C) 
(MV/*C) 

-1.73 11 

-1.73 

-1.73 

-2.25 _ 

-2.25 _ 

-2.25 
-2.60 12 


3.70 

4.10 

35 

-2.60 

4.08 

4.52 

30 

-2.60 

4.46 

4.94 

30 

-1.20 

4.94 

5.36 

30 

o 

CM 

1 

5.32 

5.88 

25 

1.73 

5.89 

6.51 

15 

2.10 

6.46 

7.14 

10 

3.90 

7.12 

7.88 

10 

3.90 

7.79 

8.61 

10 

4.20 

8.64 

9.56 

8 

5.00 

9.50 

10.50 

8 

6.50 

10.45 

11.55 

8 

_Lifi. 

11.40 

12.60 

10 

8.50 

1?.J5 

13.65 _ 

20 

10.50 

14.25 

15.75 

20 

10.50 

1?,20 

16.80 

25 

10.50 

17.10 

18.90 

35 

13.00 

19.00 

21.00 . 

45 

18.75 

o 

o* 

o 

rsi 

23.10 

_feS_ 

18.75 


TEST 

CURRENT 

1 

(MADC) 

20 

.20 

20 

20 

20 

15 

15 

15 

15 

10 

10 

10 

10 
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ZENER 

VOLTAGE 

(VDC) 

MIN MAX 


MAXIMUM TEMPERATURE 

DYNAMIC COEFFICIENT 

IMPEDANCE (^25*0 TO ♦85*0 


TEST 

CURRENT 


ZENER 

VOLTAGE 

(VDC) 


(KIL0HMS) 


(MV/*C) 


1.05 

1.2 

-0.5 11 

1.17 

1.2 

-0.6 

1.28 

1.2 

-0.7 

1.48 

1.5 

-0.9 

1.67 

1.5 

-1.0 

1.94 

2.5 

-1.2 

2.25 

2.5 

-1.3 

2.50 

2.5 

-1.5 

2.90 

2.5 

-1.7 

3.47 

4.0 

-2.0 

4.16 

4.0 

-2.3 

5.15 

4.0 

-2.0 

6.10 

5.0 

-1.6 

6.75 

10.0 

-1.2 12 

7.65 

1 

2.0 

8.50 


4.5 

9.41 


5.6 

10.36 


6.5 

11.46 


7.6 

12.40 


8.7 

13.60 


10.0 



2 

MIN 

MAX 

(UADC) 

200 

0.35 

0.45 

200 

0.40 

0.50 

200 

0.50 

0.60 

200 

0.60 

0.75 

2 C0 

0.70 

0.85 

150 

0.80 

1.00 

150 

0.95 

1.20 

150 

1.05 

1.40 

150 

1.30 

1.65 

100 

1.70 

2.10 

100 

2.15 

2.65 

100 

2.50 

3.40 

100 

3.45 

4.45 

50 

4.30 

5.30 

50 

5.60 

6.90 

50 

6.60 

8.10 

50 

7.90 

9.41 

50 

8.50 

10.36 

50 

9.35 

11.46 

50 

10.20 

12.40 

30 

11.25 

13.60 

30 

12.75 

15.60 

30 

13.60 

16.60 

30 

15.30 

18.50 

30 

17.00 

20.80 

20 

18.70 

22.90 

20 

20.40 

25.00 

20 

22.95 

28.05 

20 

26.50 

31.00 

20 

28.10 

33.95 

20 

30.60 

36.90 
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FORWARD 
VOLTAGE 
DROP AT 
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(VDC) 
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12.0 
13.0 
17.8 If 
17.8 15 
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21.5 
24.0 

26.5 
35.0 
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NOTES: 


1. REQUIREMENTS: 

A. UNITS SHALL NEET THE REQUIREMENTS OF MIL-S-19500 
UITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) NARKING: UNITS SHALL BE MARKED PER STANDARD 
MIL-STD-130 UITH THE MANUFACTURER'S IDENT¬ 
IFICATION, TYPE NUMBER, POLARITY, ACCEPTANCE 
DATE AND INSPECTION LOT IDENTIFICATION. 


C. ADDITIONS: 

(1) ELECTRICAL REQUIREMENTS SHALL BE IN 
ACCORDANCE UITH TABLE I. 

(2) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, 

COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 
PS 1015401, .020 PLUS OR MINUS .001 DIAMETER. 

(3) BODY OF UNITS: GLASS, HERMETICALLY SEALED. 

( 4 ) UNITS SHALL BE PAINTED UITH A SILICONE OR 
EPOXY BASE PAINT. 

(5) MOUNTING POSITION: UNITS SHALL MEET ALL 
REQUIREMENTS IN ANY POSITION. 

( 6 ) THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR, 

UITH CLIPS 5/8 INCH FROM BODY OF DIODE IN 
STILL FREE AIR): 0.50*C/MU MAXIMUM. 

( 7 ) JUNCTION TEMPERATURE RATING: FROM MINUS 65*C 
TO PLUS 175*C. 

( 8 ) LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE 2. 

OF UITHSTANDING THE FOLLOUING LEAD BEND TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL 
POSITION UITH A 2 POUND HEIGHT SUSPENDED FROM 
THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL 
_ BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING 
THE BODY OF THE UNIT, UHILE IN THE SAME PLANE, 

THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 
DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 
DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 3> 

(9) EACH LEAD SHALL BE CAPABLE OF UITHSTANDING AN 
AXIAL PULL OF 4 POUNDS MINIMUM. 

(10) BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE 

, SUBJECTED TO A 240 HOUR BURN-IN UNDER THE 

! FOLLOUING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25*C PLUS OR MINUS 3*C. 

(b) JUNCTION TEMPERATURE: 105»C PLUS OR MINUS 5*C. 

(e) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/lb 

INCH FROM DIODE BODY. 

(d) DIODE SHALL BE IN VOLTAGE BREAKDOUN CONDITION. 
POUER DISSIPATION UNDER ABOVE CONDITIONS 
UILL BE 150 MU TO 200 MU. 

( 11 ) ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF 
UITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT 1002000. 

(12) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS PER NASA DOCUMENT PS 1015404 SECTION 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON NO 1002034 FOR THIS DRAWING 
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D. QUALITY ASSURANCE PROVISIONS: 

(1) A CERTIFICATE OF COMPLIANCE UITH THE LEAD 
MATERIAL REQUIREMENT SPECIFIED ABOVE SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) DESIGN TESTS: THE DESIGN TESTS SHALL BE 
PERFORMED ON 100 PERCENT OF UNITS SHIPPED. 
ELECTRICAL SPECIFICATIONS SHALL BE PER 
TABLE I. 

(a) ZENER VOLTAGE AT TEST CURRENT 3 . 

(b) DYNAMIC IMPEDANCE AT TEST CURRENT 2. 

(c) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 1 . 

(d) TEMPERATURE COEFFICIENT AT TEST 
CURRENT 2. 

(e) FORUARD VOLTAGE DROP. 

(f) THERMAL RESISTANCE PER NOTE C( 6 ) ABOVE 

(3) ACCEPTANCE INSPECTION: THE AQL PERCENT 
DEFECTIVE SHALL BE IX COMBINED AND .65% 
INDIVIDUAL. ELECTRICAL SPECIFICATIONS 
SHALL BE PER TABLE I. 

(a) PHYSICAL DIMENSIONS 

(b) ZENER VOLTAGE AT TEST CURRENT 1 . 

(c) ZENER VOLTAGE AT TEST CURRENT 2. 

(d) DYNAMIC IMPEDANCE AT TEST CURRENT 

1 . 

EXPLANATORY NOTES: 

A. ALL SPECIFICATIONS EXCEPT FORUARD VOLTAGE 
DROP ARE BASED ON A DC CURRENT FLOU THROUGH 
THE DIOOE IN SUCH A DIRECTION THAT THE 
CATHODE IS POSITIVE UITH RESPECT TO THE ANODE. 

B. DYNAMIC IMPEDANCE IS DETERMINED BY SUPER¬ 
IMPOSING A 1000 CYCLE AC RMS CURRENT EQUAL 
TO 10X OF THE DC TEST CURRENT AND MEASURING 
THE AC VOLTAGE DEVELOPED ACROSS THE DIODE, 

Z t * E(AC)/I(AC). 

INTERPRET DRAWING IN ACCORDANCE UITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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TABLE I 

SPECIFICATIONS AT 25*C 1 3*C UNLESS OTHERWISE NOTED 


SPECIFICATIONS AT TEST CURRENT 1 


SPECIFICATIONS AT TEST CURRENT 2 


SPECIFICATIONS AT 
TEST CURRENT 3 


NON* 

ZENER 

VOLTAGE 

(VDC) 

2.0 

2.2 

2.4 
2.7 

3.0 

3.3 

3.6 
3.9 

4.3 

4.7 

5.1 
5.6 

6.2 

6.8 

7.5 
8.2 
9.1 


TOLERANCE 

MAXIMUM 

TEMPERATURE 

TEST 


— 

"DYNAMIC 

COEFFICIENT 

CURRENT 

MIN 

MAX 

IMPEDANCE (♦25 # C TO ♦85*C) 

1 



(OHMS) 

(MV/*C) 

(MADC) 

1.90 

2.10 

25 

-1.73 il 

20 

2.09 

2.31 

25 

-1.73 

.20 

2.28 

2.52 

25 

-1.73 

20 

2.56 

2.84 

25 

-2.25 

20 

2.85 

3.15 

25 

-2.25 

20 

3.13 

3.47 

35 

-2.25 

15 

3.42 ~ 

3.78 

40 

-2.60 12 

15 

3.70 

4.10 

35 

-2.60 

15 

4.08 

4.52 

30 

-2.60 

15 

4.46 

4.94 

30 

- 1.20 

10 

4.94 

5.36 

30 

- 1.20 

10 

5.32 

5.88 

25 

1.73 

10 

5.89 

6.51 

15 

2.10 

10 


ZENER 

VOLTAGE 

(VDC) 


MAXIMUM 

DYNAMIC 


TEMPERATURE 

COEFFICIENT 


ZENER 

VOLTAGE 

(VDC) 


IMPEDANCE (♦25*C TO *85 # C) 


(KIL0HMS) 

(MV/*C) 
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NOTICK - WHIN GOVIRNNINT OR** 1 ***. •«CiriC*mN*| OK OTHtll 0*T 
ARC USCO FOR ARY RORROSI OTHCR THAR IR CORRCCTIOR WITH A OCriRITCLY 
RCLATCD GOVCRRNCRT RROCURIRCRT O R C R A TIO M TM fU "' Tf °* T * Tl J ” JJ 
HINT THCRCRY IRCURS RO RISRORSIRILlTY NOR *"* luNNIS MO OR 

AHO THC FACT THAT THE GOVIRNNINT RAY M A VIOTMfA DAT» 0 |* 

IR ARY WAY SURRLIID THE SAID DRAWING*. ***£'V***'?"* 

ROT TO RE REGARDED RY IRRLICATIOR ®" ^■^OAATIOR^OR CONVEY- 
LICENSING THE HOLOER OR ARY OTHER RERSOR^OR CORRORATIOR OR COINVEY 

REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CONDI¬ 
TIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH NDI002I59. 

UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: LEADS PER ND 1015404. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER’S NAME, TRADEMARK, OR CODE, 
NASA DRAWING NUMBER, DASH NUMBER, REVISION LETTER, 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFAC- 
- TURER’S PART OR TYPE NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
PART AND DASH NUMBER PLUS THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: PER TABLE I 
ZENER VOLTAGE AT TEST CURRENT 1 
ZENER VOLTAGE AT TEST CURRENT 2 
DYNAMIC IMPEDANCE AT TEST CURRENT 1 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE I 
STORAGE TEMPERATURE: -65°C TO ♦175°C 
THERMAL RESISTANCE: (JUNCTION-TO-AMBI ENT AIR WITH CLIPS 
5/8 INCH FROM BODY OF DIODE IN STILL, FREE AIR): 
0.50°C/mW MAXIMUM 
POWER DISSIPATION: 250 MW 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT OBAWINGS. SPECIE (CATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITE!.T 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHAYSOCVEB. 
ANO THE FACT THAT THE GOVERNMENT NAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAT SUPPLIED THE SAIO ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAV BE RELATED THERETO 


SPECIAL CONDITION BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 
JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 
MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH 
FROM DIODE BODY. 

DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS SHALL 
NOT EXCEED 176 MW MAX. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE AT TEST CURRENT 1 AND 2 

DYNAMIC IMPEDANCE AT TEST CURRENT 1 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: 11# OF INITIAL VALUE 
DYNAMIC IMPEDANCE: 15# OF INITIAL VALUE 
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NOTICE - WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR 0™**®*** 
ARE USED EOR ANT PURPOSE OTHER THAN IN CONNECTION WITH * DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNI r “* T i T '‘ 

MENT THERERT INCURS NO RESPONSIRIUTY NOR ANT ORLIGA^ON WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER D»T» I* 
NOT TO RE REGAROEO RT IMPLICATION OR OTMESWISE AS IN ANT "A""** 
LICENSING THE HOLDER OR ANT OTHER PERSON OR C ®A^ 0 *ATION. O* CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE^ OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 
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TABLE I 

SPECIFICATIONS AT 25°C ± 3°C UNLESS OTHERWISE NOTED (SEE NOTES) 


REVISIONS 


THIS SHEET ADDED AND UPGRADED TO y 

CLASS A RELEASE PER TDRR U)iC 


DATE I APPROVAL 


NOM 

DASH ZENER 
NO. VOLTAGE 
(VDC) 


SPECIFICATIONS AT TEST CURRENT 1 

TOLERANCE I MAXIMUM I TEMPERATURE 
(VDC) DYNAMIC COEFFICIENT 


_ SPEC Ft CAT IONS AT TEST CURRENT 2 _ 

TEST ZENER MAXIMUM I TEMPERATURE TEST 

CURRENT VOLTAGE DYNAMIC COEFFICIENT CURRENT 

1 (VDC) IMPEDANCE (+250C TO ♦85°C) 2 


SPECIFICATIONS Al 

TEST CURRENT 3 
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MAXIMUM FORWARD MANUFACTURER'S 
VOLTAGE DROP AT TYPE DESIGNATION 
50 MADC (FOR REF ONLY) 
(VDC) _ 

1.0 HZ8530 . 

i : . i 3i ^ 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IN POSITIVE WITH RESPECT TO THE ANODE. 

2. DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIM- 
POSING A 1000 CYCLE AS RMS CURRENT EQUAL TO 
10% OF THE DC TEST CURRENT AND MEASURING THE 
AC VOLTAGE DEVELOPED ACROSS THE DI3DE, 

2 ILML 

Zz -|(AC) 

3. FOR DASH NUMBERS 15 THRU 33 - AC VOLTAGE 
DEVELOPED ACROSS DIODE UNDER THESE CONDITIONS 
IS NOT DISCERNIBLE FROM DIODE NOISE VOLTAGE. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
DDrcrDiprn im uii -n-7n^97 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CONDI¬ 

TIONS. 

E. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH NDI002I29_ 

F. UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 

TO THE REQUIREMENTS SPECIFIED HEREIN. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

0) LEAD DATA: LEADS PER ND 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER’S NAME, TRADEMARK, OR CODE, 
NASA DRAWING NUMBER, DASH NUMBER, REVISION LETTER, 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFAC- 
• TURER’S PART OR TYPE NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
PART AND DASH NUMBER PLUS THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: PER TABLE I 

ZENER VOLTAGE AT TEST CURRENT 1 
ZENER VOLTAGE AT TEST CURRENT 2 
DYNAMIC IMPEDANCE AT TEST CURRENT 1 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE I 

B. STORAGE TEMPERATURE: -65°C TO *175°C 

C. THERMAL RESISTANCE: (JUNCTION-TO-AMBI ENT AIR WITH CLIPS 

5/8 INCH FROM BODY OF DIODE IN STILL, FREE AIR): 
0.50°C/mW MAXIMUM 

D. POWER DISSIPATION: 250 MW 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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NOTICK — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER OATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERCRT INCURS NO RCSPONSIRILITT NOR AMT ORLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHEO OR 
IN ANT WAT SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
MOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT HAMMER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO 


SPECIAL CONDITION BY SUPPLIER: 

A- BURN-IN: UNITS SHALL BE BURNED-IN FOR 24T HOURS AT THE 
FOLLOWING CONDITIONS: 

0)AMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 

(2) JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 

(3) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH 

FROM DIODE BODY. 

(4) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 

POWER DISSIPATION UNDER ABOVE CONDITIONS SHALL 
NOT EXCEED 176 MW MAX. 


B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE AT TEST CURRENT 1 AND 2 
DYNAMIC IMPEDANCE AT TEST CURRENT 1 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: ±1 % OF INITIAL VALUE 

(b) DYNAMIC IMPEDANCE: ±5% OF INITIAL VALUE 
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NOTICE — WHEN GOVERNMENT DRAWINGS. »MCIF• c »TtO*t*. 0 « OT**JE« OATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONMICTIOII WITH A OCriMITCtT 
RELATED GOVERNMENT PROCUREMENT OPERATION T MIU»VJnUIV*T 401 VTR 
MCMT TNCRCRT INCURS NO RESPONSIRILITT NOR AMT"r ummtiHtO 
AMO THE FACT THAT THE GOVERNMENT MAT HAVE t» 0 |« 

IN ART WAV SUPPLIED THE SAIO DRAWINGS. *MCIF'“JIONS OR OTHER »**» '* 
NOT TO DC REGARDED DV IMPLICATION OR °™ 1 ** ' 1 * *! 1 I CONVEY* 

LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. ODCONVEV- 
•N 6 ANT RIGHTS OR PERMISSION TO "A"”™?™” * it4 ' *“* 

PATENTED INVENTION THAT NAT IN ANT WAT DC RELATED THERETO. 


f 2Z.C0I0I 


B. 


C. 


REQUIREMENTS: 

1. GENERAL: „„„„ 

A. INTERPRET drawing symbols, abbreviations and reference 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CONDI¬ 
TIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH NDI002I29*._ 

UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

. 0) LEAD DATA: LEADS PER ND 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, 

NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 
DASH NUMBER, REVISION LETTER, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER MIL-STD-130. DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFAC- 
• TURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
PART AND DASH NUMBER PLUS THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: PER TABLE I 

ZENER VOLTAGE AT TEST CURRENT 1 
ZENER VOLTAGE AT TEST CURRENT 2 
DYNAMIC IMPEDANCE AT TEST CURRENT 1 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE I 

B. STORAGE TEMPERATURE: -65°C TO ♦175°C 

C. THERMAL RESISTANCE: (JUNCTION-TO-AMBI ENT AIR WITH CLIPS 

5/8 INCH FROM BODY OF DIODE IN STILL, FREE AIR): 
0.50°C/mW MAXIMUM 

D. POWER DISSIPATION: 250 MW 

E. MATERIALS: THERMOSETTING SILVER CEMENT OR SOLDER PREFORM SHALL BE USED 
IN MOUNTING SILICON DIE TO POST. 
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NOTICE — WHEN GOVERNMENT ORAWINGS. SPECIFICATION* OR OTHER OATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFIHITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITEO STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITY NOR ANT ORIIGATION WHATSOEVER. 
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NOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE OR SELL AMT 
PATENTED INVENTION THAT MAT IN ANT WAV RE RELATED THERETO. 
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SPECIAL CONDITION BY SUPPLIER: 

A- BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

(DAMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 

(2) JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 

(3) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH 

FROM DIODE BODY. 

(4) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 

POWER DISSIPATION UNDER ABOVE CONDITIONS SHALL 
NOT EXCEED 176 MW MAX. 

(5) PERFORM 100% VISUAL INSPECTION WITH A MINIMUM MAGNIFICATION OF 20 POWER AFTER BURN-IN. 
POOR WORKMANSHIP SHALL BE INTERPRETED AS CAUSE FOR REJECTION. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE AT TEST CURRENT 1 AND 2 
DYNAMIC IMPEDANCE AT TEST CURRENT 1 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: ±1 % OF INITIAL VALUE 

(b) DYNAMIC IMPEDANCE: 15* OF INITIAL VALUE 
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®OVENNWll|T DRAWINGS. SPECIFICATIONS OH OTHER DATA 
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,,,CUM "O "CSPONSIRILITV NOR ANT ONLI6ATION WHATSOEVER 
™ C _ T THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED ON 

L" A ". T "* T * u ^»-l«0 THE saio drawings, specifications or other data is 

••^T TO RE REGAROSD RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
VIS, 1 ".*!?* W*- 01 * <*• *»T OTHER PERSON OR CORPORATION. OR CONVEY- 

L*J* *Vr> P***••**ION TO MANUFACTURE. USE. OR SELL ANY 

PATENTEO INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 
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REQUIREMENTS: 

1. GENERAL: 

A- INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B - SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 
c - UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D - LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CONDI¬ 
TIONS. 

E. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH NDI002I29__ 

F. UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 

TO THE REQUIREMENTS SPECIFIED HEREIN. 
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2- INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(,) LEAD DATA: LEADS PER ND 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, 

NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 
DASH NUMBER, REVISION LETTER, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER MIL-STD-130. DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFAC- 
• TURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
PART AND DASH NUMBER PLUS THE REVISION LETTER 

B. ELECTRICAL REQUIREMENTS: PER TABLE I 

ZENER VOLTAGE AT TEST CURRENT 1 
ZENER VOLTAGE AT TEST CURRENT 2 
DYNAMIC IMPEDANCE AT TEST CURRENT 1 
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DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE I 

B. STORAGE TEMPERATURE: -65°C TO ♦175®C 

C. THERMAL RESISTANCE: (JUNCTION-TO-AMBI ENT AIR WITH CLIPS 

5/8 INCH FROM BODY OF DIODE IN STILL, FREE AIR): 
0.50°C/mW MAXIMUM 

D. POWER DISSIPATION: 250 MW 

E. MATERIALS: THERMOSETTING SILVER CEMENT OR SOLDER PREFORM SHALL BE USED 
IN MOUNTING SILICON DIE TO POST. 
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NOTICE — WHEN GOVEFVNtNT DRAWINGS. SPECIFICATIONS ON OTHER OATA 

ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THEREGT INCURS NO RCSPONSIGILITV NOR ANT OGLI6ATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHED ON 
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NOT TO NS REGARDEO NT IMPLICATION ON OTHERWISE AS IN ANT MANNER 
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NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 


2. DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIM¬ 
POSING A 1000 CYCLE AS RMS CURRENT EQUAL TO 
10% OF THE DC TEST CURRENT AND MEASURING THE 
AC VOLTAGE DEVELOPED ACROSS THE DIODE, 

, EtAC). 

Z *-|(AC) 


3. FOR DASH NUMBERS 15 THRU 34 - AC VOLTAGE 

DEVELOPED ACROSS DIODE UNDER THESE CONDITIONS 
IS NOT DISCERNIBLE FROM DIODE NOISE VOLTAGE. 
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REQUIREMENTS: 

1. GENERAL: 

A- INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
p»r<:rRiRrn in 1111-11-70997 

B- SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

D. LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CONDI¬ 

TIONS. 

E. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH NDI002I29_ 

F. UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 

TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

0) LEAD DATA: LEADS PER ND 1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, 

NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 
DASH NUMBER, REVISION LETTER, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER MIL-ST0-130. DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFAC- 
• TURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART 
OP PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
PART AND DASH NUMBER PLUS THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: PER TABLE I 

ZENER VOLTAGE AT TEST CURRENT 1 
ZENER VOLTAGE AT TEST CURRENT 2 
DYNAMIC IMPEDANCE AT TEST CURRENT 1 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE I 

B. STORAGE TEMPERATURE: -65°C TO *175°C 

C. THERMAL RESISTANCE: (JUNCTION-TO-AMBIENT AIR WITH CLIPS 

5/8 INCH FROM BODY OF DIODE IN STILL, FREE AIR): 
0.50°C/mW MAXIMUM 

D. POWER DISSIPATION: 250 MW 
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E. MATERIALS: THERMOSETTING SILVER CEMENT OR SOLDER PREFORM SHALL BE USED 
IN MOUNTING SILICON DIE TO POST. 
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NOTES: 

1 . REQUIREMENTS 

A. 


UNITS SHALL MEET THE REQUIREMENTS OF MIL-S-19500 
WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 


B. 


EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 
MARKING: UNITS SHALL BE MARKED PER STANDARD 
MIL-STD-130 WITH THE MANUFACTURER'S IDENT¬ 
IFICATION, TYPE NUMBER, POLARITY, ACCEPTANCE 
DATE AND INSPECTION LOT IDENTIFICATION. 
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( 1 ) 
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(7) 
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ZLl CHOI 


REVISIONS 
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DC SCRIPT ION 
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D. QUALITY ASSURANCE PROVISIONS: 


( 1 ) 


( 2 ) 


ADDITIONS: 

ELECTRICAL REQUIREMENTS SHALL BE IN 
ACCORDANCE WITH TABLE I. 

LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY. 

COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 
PS 1015401, .020 PLUS OR MINUS .001 DIAMETER. 

BODY OF UNITS: GLASS, HERMETICALLY SEALED. 

UNITS SHALL BE PAINTED KITH A SILICONE OR 
EPOXY BASE PAINT. 

MOUNTING POSITION: UNITS SHALL MEET ALL 
REQUIREMENTS IN ANY POSITION. 

THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR. 

WITH CLIPS 5/8 INCH FROM BODY OF DIODE IN 
STILL FREE AIR): 0.50*C/MU MAXIMUM. 

JUNCTION TEMPERATURE RATING: FROM MINUS G5*C 
TO PLUS 175*C. 

LEAD BENO TEST: EACH LEAD SHALL BE CAPABLE 2. 

OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL 
POSITION WITN A 2 POUND WEIGHT SUSPENDED FROM 
THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL 
BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, 

THROUGH 90 DEGREES IN ONE DIRECTION, THEN 180 
DEGREES IN THE OPPOSITE DIRECTION AND BACK 90 
DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 3 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN 
AXIAL PULL OF 4 POUNDS MINIMUM. 

BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE 
SUBJECTED TO A 240 HOUR BURN-IN UNDER THE 
FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25*C PLUS OR MINUS 3*C. 

(b) JUNCTION TEMPERATURE: 105*C PLUS OR MINUS 5*C. 

(c) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/1G 
INCH FROM DIODE BODY. 

(d) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS 
WILL BE 150 MW TO 200 MW. 

ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF 
WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT 1002000. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS PER NASA DOCUMENT PS 1015404 SECTION 


(b) 

<e) 


(d) 


(3) 


A CERTIFICATE OF COMPLIANCE WITH THE LEAD 
MATERIAL REQUIREMENT SPECIFIED ABOVE SHALL 
ACCOMPANY EACH SHIPMENT. 

DESIGN TESTS: THE DESIGN TESTS SHALL BE 
PERFORMED ON 100 PERCENT OF UNITS SHIPPED. 
ELECTBICAL SPECIFICATIONS SHALL BE PER 
TABLE I. 

(a) ZENER VOLTAGE AT TEST CURRENT 3. 
DYNAMIC IMPEDANCE AT TEST CURRENT 2. 
TEMPERATURE COEFFICIENT AT TEST ~ 
CURRENT 1. 

TEMPERATURE COEFFICIENT AT TEST 
CURRENT 2. 

FORWARD VOLTAGE DROP. 

THERMAL RESISTANCE PER NOTE C(6) ABOVE 
ACCEPTANCE INSPECTION: THE AQL PERCENT 
DEFECTIVE SHALL BE IX COMBINED AND .65% 
INDIVIDUAL. ELECTRICAL SPECIFICATIONS 
SHALL BE PER TABLE I. 

(a) PHYSICAL DIMENSIONS 

ZENER VOLTAGE AT TEST CURRENT 1. 

ZENER VOLTAGE AT TEST CURRENT 2. 

DYNAMIC IMPEDANCE AT TEST CURRENT 

1 . 


<•) 

(O 


FOR INFORMATION ONLY 


(b) 

(c) 

(d) 


CLASS B RELEASE TOR No. _ DATE 

t? /?■ 


EXPLANATORY NOTES: 

A 


ALL SPECIFICATIONS EXCEPT FORWARD VOLTAGE 
DROP ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE 
CATHODE IS POSITIVE WITH RESPECT TO THE ANODE. 

DYNAMIC IMPEDANCE IS DETERMINED BY SUPER¬ 
IMPOSING A 1000 CYCLE AC RMS CURRENT EQUAL 
TO 10X OF THE DC TEST CURRENT AND MEASURING 
THE AC VOLTAGE DEVELOPED ACROSS THE DIODE. 







.150 MAX 


Z 2 » E(AC)/I(AC). 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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SPECIFICATIONS AT TEST CURRENT 1 


NOM. 
ZENER I 
VOLTAGE 
(VDC) 

2.0 

2.2 

2.4 

2.7 

3.0 

3.3 

3.6 

3.9 

47T 


TOLERANCE 

(VDC) 


1.90 2.10 
2.09 2.31 


2.85 3.15 
3.13 3.47 
3.42 3.78 
3.70 4.10 
4.08 4.52 


MAXIMUM 

DYNAMIC 

IMPEDANCE 

(OHMS) 

25 

25 

25 

25 

25 

35 

40 

35 

30 


TEMPERATURE 
COEFFICIENT 
(♦25*C TO ♦85 # C) 
(MV/*C) 

-1.73 11 
-1.73 

-1.73 _ 

-2.25 _ 

-2.25 _ 

-2.25 
-2.60 12 

-2.60 _ 

-2.60 



TABLE I 

SPECIFICATIONS AT 25*C i 3 # C UNLESS OTHERWISE NOTED 


SPECIFICATIONS AT TEST CURRENT 2 


SPECIFICATIONS AT 
TEST CURRENT 3 


1 ° 

4.7 

4.46 

4.94 

30 

-1.20 

11 

5.1 ^ 

4.94 

5.36 

30 

-1.20 

12 

5.6 

5.32 

5.88 

25 

1.73 

13 

6.2 

5.89 

6.51 

15 

2.10 

14 

6.8 

6.46 

7.14 

10 

3.90 

15 

7.5 

7.12 

7.88 

10 

3.90 

16 

8.2 

7.79 

8.61 

10 

4.20 

17 

9.1 

8.64 

9.56 
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5.00 

18 

10 

9.50 

10.50 
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6.50 

19 

11 

10.45 

11.55 
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7-30 

20 

12 

11.40 

12.60 

10 

8.50 

23_ 

13 

12.35 

13.bS 

20 

10.50 

22 

15 

14.25 

15.75 

20 

10.50 

23 

16 

15.2D 

16.80 

25 

10.50 

24 

18 

17.10 

18-90 

35 

13.00 

25 

20 

19.00 

21.00 

45 

18.75 1 

26 

22 

20.90 

23.10 

W ■— 

18.75 14 

27 

24 

22.80 

25.20 

70 

22.50 

28 

27 

25.65 

28.35 

100 

24.00 

29 

30 

28.50 

31.50 

100 

25.50 

30 

33 

31.35 

34.65 

200 

29.30 

31 

36 


37.80 

200 

34.00 


TEST 

CURRENT 
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(MADC) 
20 ~ 
.20 
20 
20 
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15 
15 
15 
15 
10 
10 
10 
10 
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ZENER 

VOLTAGE 

(VDC) 
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DYNAMIC 
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(KIL0HMS) 


TEMPERATURE 
COEFFICIENT 
(♦25*C TO ♦85*C) 
(MV/*C) 


TEST 

CURRENT 

2 

(UADC) 


ZENER 

VOLTAGE 

(VDC) 


1.05| 

1.2 

-0.5 11 

200 

0.35 0.45 

TTf- 

1.2 

-0.6 

200 

0.40 0.50 

1.281 

1.2 

-0.7 

iO0 
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1.481 
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-0.9 
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-1.0 
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0.80 1.00 
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o 

o 

2.90 
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-1.7 
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1.30 1.65 

3.47 

4.0 

-2.0 
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1.70 2.10 

4.16 

4.0 
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5.15 
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10.0 

-1.2 12 
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DESCRIPTION 


TAKEN FROM BUWEPS DWG 2318959 
REVISED PER TDRR CX> Z*?7 

ADDED PROCUREMENT’ 

NOTE 8 PER TDRR f £**(13 


DATE I APPROVAL 





GENERAL REQUIREMENTS: 

A. RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): AS INDICATED IN CHART FOR APPLICABLE 
DASH NUMBERS. 

B. RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

C. TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 0.Q02*/ # C, MAXIMUM. 

D. TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007XAC MAXIMUM. 

E. POWER RATINGS: 

AT 70*C AMBIENT: 1.0 WATT. 

AT 125*C AMBIENT: .5 WATT. 

AT 175*C AMBIENT: .0 WATT. 

F. NOISE DURING ADJUSTMENT: 100 (1 MAXIMUM PER NAS-710. 

G. END SETTINGS: 

10 n TO IK: 0 TO 0.2* OR 0 TO 0.5 0 WHICHEVER IS GREATER. 

2K TO 50K: 0 TO 0.1*. 

100 K: 0 TO 5*. 

H. DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD-202, METHOD 302. 

I. INSULATION RESISTANCE: 1000 MEGOHMS. MINIMUM IN ACCORDANCE WITH MIL-STD-202. METHOD 302. 


DASH RESISTANCE 


NOMINAL 

RESOLUTION 

(PERCENT) 


MANUFACTURER'S 

NUMBER 

224W-57tH00 


2 

20 

1.7 

224W-576-200 

3 

50 

1.2 

224U-576-500 

4 

100 

l.o 

224 W-57B-101 

5 

200 

0.8 

224 W-57B-201 

6 

500 

0.7 

224 W-576-501 

7 

1000 

0.5 

224 W-576-102 

8 

2000 

0.4 

224 W-576-202 

9 

5000 

0.35 

_ 224 

10 

10000 

0-2?- 

224 W-57B-IQ3 

11 

20000 

0.20 

224 W-57G-203 

12_ 

50000 

0.17 

224 W-57B-503 

13 

100000 

0.17 

224 W-576^04 
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CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE MATERIAL: EVANOHM (WIRE ONLY) OR EQUIVALENT. 

B. MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 22 TURNS NOMINAL. 

C. SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

D. LOAD LIFE: 1.000 HOURS OPERATION IN ACCORDANCE WITH SPECIFICATION Mll-R-19. 

E. MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT, MINIMUM WITHOUT DISCONTINUITY. 

F LEADS- SHALL BE NICKEL PER N01015400. EXCEPT SHALL BE GOLD PLATED 30 MICROINCHES MINIMUM. 50 MICROINCHES 

MAXIMUM THICK PER MIL-G-45204-TYPE I CLASS I- CERTIFICATION OF MATERIAL SHALL ACCOMPANY EACH LOT. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. TO AVOID CONFUSION 
IT SHOULD BE UNDERSTOOD TO PERFORM THE LEAD BEND TEST. THAT THE COMPONENT BODY SHALL BE HELD 
IN A VERTICAL POSITION. WITH A TWO (2) POUND WEIGHT SUSPENDED IN AN I- 

AXIAL DIRECTION FROM THE LEAD UNDER TEST. TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME WIPER —v .^165 

PLANE THROUGH 90* IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE .125^ ^^^055 i 

DIRECTION AND BACK 90* TO THE ORIGINAL POSITION; NO MECHANICAL .115 ~1 

DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. I- - - 

EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. -*-^ 

MARKING: MARK PER MIL-STD-130 WITH NASA NUMBER, DASH NUMBER. REVISION LETTER. 1 f~*' 

MANUFACTURE'S NAME AND/OR SYMBOL, TYPE NUMBER, RESISTANCE VALUE AND TOLERANCE. / ' 

ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS / 

OF NASA DOCUMENT 1002000. / 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT CW . . 

ND 1015404 CLASS II. : v ; : i 

BURN 4N- 100 HOURS 41/2 WATT BI25 # C. REJECT ANY UNITS WHICH DRIFT OUT OF PURCHASE _' ' ’ ' 

TOLERANCE, OR EXHIBIT A RESISTANCE CHANGE OF MORE THAN i2X OF INITIAL | UNLESS OTHER 

VALUE. DIMENSIONS Al 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY_ tolerances 0 

MIL-D-70327. fractions 

A. WAIVE AS REQUIRED All INFORMATION PRESENTED- * 

! ON THIS DRAWING EXCEPT LEAD MATERIAL SPEC_[jq ^0T SCALE 

ib PHYSICAL DIMENSION*. . - _ , MATERIAL 

A UPON SPECIFIC INSTRUCTION BY (TD) TECHNICAL- 

DIRECTIVE PROCURE THIS PART AS CHANGE 5Ef 

LET TER BEY ODERING TO VENDOR CATALOG NO.. HEAT TREATME 

' l SPECIFICATIONS. REFERENCE ND 1002034.___ 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF NEXT ASSY USED ON FINAL FINISH ' 

REFERENCE ISMADE TO THIS DRAWING BY -1- - - 

OTHER THAN REVISION LETTER g ._APPLICATION__ 
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NOTES: 


GENERAL REQUIREMENTS: 

A. RESISTANCE VALUE ANO NOMINAL RESOLUTION (PERCENT): AS INDICATED IN CHART FOR APPLICABLE 
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NOTICE — WHEN GOVERNMENT DRAWING*. tPECITICATIONS ON OTHER DATA 
AM UUt POR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
■ELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
■ENT THEREDV INCURS MO RESPONSHILITT NOR AMT OSLI6ATION WHATSOEVER 
AMO THE PACT THAT THE GOVERNMENT MAV HAVE FORMULATED. FURNISHEO. OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
MOT TO M REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CON VET- 
IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ART 
RATtRTIR INVENTION THAT MAT IN AMT WAT RE MLATEO THERETO. 


REQUIREMENTS: (DASH NUMBERS 1 THROUGH 13) 

GENERAL: 

UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A. 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

INDICATED IN CHART FOR APPLICABLE DASH NUMBERS 
RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT 
NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

END SETTINGS: 

10Q TO 1 K; 0 TO 0.2% OR 0 TO 0.5Q WHICHEVER IS GREATER. 
2K TO 50K: 0 TO 0.1%. 

100K: 0 TO 5%. 

MECHANICAL REQUIREMENTS: 

MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

SHAFT TORQUE: 5.0 0Z-INCH, MAXIMUM. 

LEADS: UNITS SHALL BE SUPPLIED WITH NICKEL LEADS PER 
PS 1015400, EXCEPT SHALL BE GOLD PLATED 30 MICRO INCHES 
MINIMUM, 50 MICROINCHES MAXIMUM THICK PER MIL-G-45204 
TYPE 1 CLASS 1. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: MARK PER MIL-STD-130 WITH MANUFACTURER'S NAME 
OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND TOLERANCE. 
EXTERNAL MARKING ON UNIT PACKAGES SHALL SHOW NASA DRAW¬ 
ING NUMBER AND REVISION LETTER. 


DESIGN REQUIREMENTS: 

POWER RATINGS: 

AT 70°C AMBIENT: 1.0 WATT 
AT 125°C AMBIENT: .5 WATT 
AT 175°C AMBIENT: .0 WATT 

DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD-202, 
METHOD 302. 

INSULATION RESISTANCE: 1000 MEG OHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302, 500VDC 
TEMPERATURE COEFFICIENT OF RESISTANCE WIRE 0.002%/°C MAX. 
TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007%/°C, MAX. 
MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT, 
MINIMUM WITHOUT DISCONTINUITY. 

PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. _ 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 50 HOURS 1 WATT 25°C. REJECT ANY 

UNITS WHICH DRIFT OUT OF PURCHASE TOLERANCE, - 

OR EXHIBIT A RESISTANCE CHANGE OF MORE THAN - 

±1/2% OF INITIAL VALUE. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. . 
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MLATtD SOVtRNNINT MIOCURtMtMT OPtSATIOR. T-t UdyKO ITATfl GOytJM- 
■CUT TMIStSV INCURS NO RISROMSIBILITV NON ANT ONU«ATION * rVI ", 
ANO TNI TACT THAT THt ROVCRNNCNT NAT HAVC TONHU^AT 10 ^ ON 

IN ANT WAT IWmilO THt SAID ORAWINNR. SPf CIPICATIOMS ON OTMtN OAT*'* 
NOT TO M MCANOtO NT IMPLICATION ON OTHttMIjJ* AS IN AWT NANNt* 
LICCHSINR THt HOLOCN ON ANT OTHtN PtSSON ON CONPONATION. ON CONVtT- 
INN ANT NINNTS ON PtNMISSION TO MANUFACTURE USt. ON SILL ANT 
PATtNTtS INVtNTION THAT MAT IN ANT WAT St RtLATtO THINtTO. 


REQUIREMENTS: (DASH NUMBERS 14 THROUGH 27) 

GENERAL: 

UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFI¬ 
CATION MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL 

A. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2 FOR DASH NUMBERS 17 
THROUGH 24 AND 27 AND CLASS 3 FOR DASH NUMBERS 14 THROUGH 
16 AND 25 AND 26. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

ELECTS I CAL REQ'J! REMENTS: 

RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

AS INDICATED IN CHART FOR APPLICABLE DASH NUMBERS. 
RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

END SETTINGS: 

10Q TO IK: 0 TO 0.2% OR 0 TO 0.5 Q WHICHEVER IS 
GREATER. 

2K TO 50 K: 0 TO 0.1%. 

100K: 0 TO 5%. 

MECHANICAL REQUIREMENTS: 

MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 

STRANDED NO. 28 WIRE PER MIL-W-16878 TYPE E. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT 

MARKING: MARK PER MIL-STD-130 WITH MANUFACTURER'S 
NAME OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND 
TOLERANCE. EXTERNAL MARKING ON UNIT PACKAGES SHALL 
SHOW NASA DRAWING NUMBER AND REVISION LETTER. 
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NOTICE — WHIN GOVCSNMtNT DRAWINGS. SPECIFICATION*. ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCURENENT OPERATION. THE UNITED STATES GOVERN- 
NENT THEREST INCURS NO RESPONSISILlTT NOR ANT ORLI6ATION WHATSOEVER: 
ANO THE FACT THAT THE SOVERNNENT HAT HAVE FORHULATEO. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RT INPLICATION OR OTHERWISE AS IN ANT HANKER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
ING ANT RIGHTS OR PERHISSION TO HANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT HAT IN ANT WAT RE RELATED THERETO. 
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DESIGN REQUIREMENTS: 

POWER RATINGS: (DASH NUMBERS 17 THROUGH 24- AND 27) 

AT 70°C AMBIENT: 0.5 WATT 
AT 125°C AMBIENT: 0.2 WATT 
AT 150°C AMBIENT: .0 WATT 

POWER RATINGS: (DASH NUMBERS 14- THROUGH 16 AND 25 AND 26) 

AT 70°C AMBIENT: 1.0 WATT. 

AT 125°C AMBIENT: .5 WATT 
AT 175 # C AMBIENT: .0 WATT 
DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

TEMPERATURE COEFFICIENT OF POTENTIOMETER: 

0.007%/°C MAX. 

TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 

0.002*/°C, MAX. 

MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS 
OF SHAFT, MINIMUM WITHOUT DISCONTINUITY. 

PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 50 H0URST1 WATT»25°C. REJECT ANY UNITS WHICH DRIFT 

OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 

RESISTANCE CHANGE OF MORE THAN ±1/2# OF INITIAL VALUE. 

NOTES: 

1 POTTING MATERIAL MAY EXTEND ONTO WIRES 
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NOTICE — WHEN COVCKNMINT DMAWINM. tPICIFICATIONS. ON OTNCN DAT* 
AM USED NON ANT PVHPOSI OTMCN THAN IN CONNECTION WITH A DEFINITELY 
DELATED NOVENNHENT NNOCUNENENT ONENATION. THE UNITED STATES SOVENN- 
MENT THE NEST INCUNS NO NESPONSlilLITY NON ANY ONLI6ATION WMATSOEVEN 
AM THE FACT THAT THE 60YENNNENT NAT HATE FONNULATEO. FUNNISHED ON 
IN ANT WAT SUPPLIED THE SAID DNAWINOS. SPECIFICATIONS ON OTNCN OATA IS 
NOT TO BE HE SANDED NT IHPLICATION ON OTMCNWISC AS IN AN i NANNCN 
LICBNSINS TNC HOLOCN ON ANT OTNCN PCNSON ON CONDONATION. ON CONVCT- 
INS ANT NISNTS ON PCNNISSION TO NANUFACTUNS. USE. ON SILL ANT 
PATENTED INVENTION TNAT NAT IN ANT WAT M MLATCS TNCMTO. 


REQUIREMENTS: (DASH NUMBERS 1 THROUGH 13) 

1 GENERAL: 

A UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A. 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2 INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

INDICATED IN CHART FOR APPLICABLE DASH NUMBERS 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

(4) END SETTINGS: 

(a) 10Q TO 1 K: 0 TO 0.2% OR 0 TO 0.5Q WHICHEVER IS GREATER. 

(b) 2K TO 50K; 0 TO 0.1%. 

(c) 100K: 0 TO 5%. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 0Z-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH NICKEL LEADS PER 

PS 1015400, EXCEPT SHALL BE GOLD PLATED 30 MICRO INCHES 
MINIMUM, 50 MICROINCHES MAXIMUM THICK PER MIL-G-45204 
TYPE 1 CLASS 1. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

4 MARKING: MARK PER* «B1002019WITH MANUFACTURER’S NAME 

OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND TOLERANCE. 
EXTERNAL MARKING ON UNIT PACKAGES SHALL SHOW NASA DRAW¬ 
ING NUMBER AND REVISION LETTER. 
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1.0 WATT 
.5 WATT 
.0 WATT 

1000 VAC IN ACCORDANCE WITH MIL-STD-202, 


DESIGN REQUIREMENTS: 

A POWER RATINGS: 

(1) AT 70°C AMBIENT: 

(2) AT 125°C AMBIENT: 

(3) AT 175°C AMBIENT: 

DIELECTRIC STRENGTH: 

METHOD 302. 

INSULATION RESISTANCE: 1000 MEG OHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302, 500VDC 
TEMPERATURE COEFFICIENT OF RESISTANCE WIRE 0.002%/°C MAX. 
TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007%/°C, MAX. 
MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT, 
MINIMUM WITHOUT DISCONTINUITY. 

PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. 

SPECIAL CONDITIONING BY SUPPLIER: 

(1) BURN-IN: 50 HOURS 1 WATT 25°C. REJECT ANY 
UNITS WHICH DRIFT OUT OF PURCHASE TOLERANCE, 

OR EXHIBIT A RESISTANCE CHANGE OF MORE THAN 
11/2% OF INITIAL VALUE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (OASH NUMBERS 14 THROUGH 27) 

1 GENERAL: 

A UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFI¬ 
CATION MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL 

A. 

C SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2 FOR DASH NUMBERS 17 
THROUGH 24 AND 27 AND CLASS 3 FOR DASH NUMBERS 14 THROUGH 
16 AND 25 AND 26. 

D INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2 INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

AS INDICATED IN CHART FOR APPLICABLE DASH NUMBERS. 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

(4) END SETTINGS: 

(a) 10Q TO IK: 0 TO 0.2* OR 0 TO 0.5 Q WHICHEVER IS 

GREATER. 

(b) 2K TO 50 K: 0 TO 0.1*. 

(c) 100K: 0 TO 5*. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 

STRANDED NO. 28 WIRE PER MIL-W-16878 TYPE E. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

4 MARKING: MARK PER' i«>100201**.#; WITH MANUFACTURER'S 

NAME OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND 
TOLERANCE. EXTERNAL MARKING ON UNIT PACKAGES SHALL 
SHOW NASA DRAWING NUMBER AND REVISION LETTER. 
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NOTICE - WHEN MVCENMIMT MAWINM. mClPICATIOM. 0« OTNCR DATA 
AM UtlD FOA AMT FWRFOAI OTMCD YUAN IN tONNCCTION WITH A DCFINITCLY 
MLATCD DOVCRMMKHT FfiOCUKCHCNT MIRATION. THE UNITED STATES GOVIRN- 
KENT YMEREDY INCURS NO RESRONSIDILITY NOR ANT ODIISATION WHATSOEVER: 
AND THE F ACT THAT THE DOVERNMENT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINDS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO AS REGARDED DT INDICATION OR OTHERWISE AS IN ANY NAHNER 
LICENSINS THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANT RIOHTS OR PERNISSION TO NANUFACTURE. USE. OR SELL ANY 
PATSNTEO INVENTION THAT NAT IN ANT WAT RE RELATED THERETO. 


DESIGN REQUIREMENTS: 

A POWER RATINGS: (DASH NUMBERS 17 THROUGH 24 AND 27) 

(1) AT 70°C AMBIENT: 0.5 WATT 

(2) AT 125°C AMBIENT: 0.2 WATT 

(3) AT 150°C AMBIENT: .0 WATT 

B POWER RATINGS: (DASH NUMBERS 14 THROUGH 16 AND 25 AND 26) 

(1) AT 70°C AMBIENT: 1.0 WATT. 

(2) AT 125°C AMBIENT: .5 WATT 

(3) AT 175 # C AMBIENT: .0 WATT 

C DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

D INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

E TEMPERATURE COEFFICIENT OF POTENTIOMETER: 

0.007*/°C MAX. 

F TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 

0.002%/°C MAX. 

G MECHANICAL LIFE: *500 CYCLES OR 25,COO REVOLUTIONS 
OF SHAFT, MINIMUM WITHOUT DISCONTINUITY. 

PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. 

SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: 50 H0URSTI WAT»25°C. REJECT ANY UNITS WHICH DRIFT 
OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN 11/2% OF INITIAL VALUE. 

NOTES: 

1 POTTING MATERIAL MAY EXTEND ONTO WIRES 
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NOTICE — VMKM GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHIN DATA 
AM USED PON ANY PURPOSC OTNKN THAN IN CONNECTION WITH A OlFlhTlLY 
RELATED SOVtRNNINT PROCURCNENT OPERATION. THC UNITED STATES GOVERN- 
NENT TMEREST INCURS NO RESPONSIBILITY NOR ANY ORLI6ATION WHATSOEVER. 
ANO TNE FACT THAT THC ROVFRNNCNT NAY HAVE FORNULATCD. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE MSARMO BY INPLICATION OR OTHERWISE AS IN ANY HANNCR 
LICCNSINS THC HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IRE ANY RIEHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN AMY WAY BE MLATSB THERETO. 


REQUIREMENTS: (DASH NUMBERS 1 THROUGH 13) 

1 GENERAL: 

ft UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A. 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D. UNITS SHALL BE CAPABLE OF MEETIN6 THE QUALIFICATION REQUIREMENTS 

2 I NS?I CCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

INDICATED IN CHART FOR APPLICABLE DASH NUMBERS 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT L 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

(4) END SETTINGS: 

, (a) 10Q TO 1 K: 0 TO 0.2% OR 0 TO 0.5Q WHICHEVER IS GREATER. 

' (b) 2K TO 50K: 0 TO 0.1%. 

(c) 100K: 0 TO 5%. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH NICKEL LEADS PER 

PS 1015400, EXCEPT SHALL BE GOLD PLATED 30 MICRO INCHES 
MINIMUM, 50 MICROINCHES MAXIMUM THICK PER MIL-G-45204 
TYPE 1 CLASS 1. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

4 MARKING: MARK PER* #01007019 ^ WITH MANUFACTURER’S NAME 

OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND TOLERANCE. 
EXTERNAL MARKING ON UNIT PACKAGES SHALL SHOW NASA DRAW¬ 
ING NUMBER AND REVISION LETTER. 
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3 DESIGN REQUIREMENTS: 

A POWER RATINGS: 

(1) AT 70°C AMBIENT: 1.0 WATT 

(2) AT 125°C AMBIENT: .5 WATT 

(3) AT 175°C AMBIENT: .0 WATT 
B DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD-202, 

METHOD 302. 

C INSULATION RESISTANCE: 1000 MEG OHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302 , 500VDC 
D TEMPERATURE COEFFICIENT OF RESISTANCE WIRE 0.002%/°C MAX. 

E TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007%/°C, MAX. 

F MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT, 
MINIMUM WITHOUT DISCONTINUITY. 

G PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. _ 

H SPECIAL CONDITIONING BY SUPPLIER: 

(1) BURN-IN: 50 HOURS 1 WATT 25°C. REJECT ANY 

UNITS WHICH DRIFT OUT OF PURCHASE TOLERANCE, - 

OR EXHIBIT A RESISTANCE CHANGE OF MORE THAN - 

11/2% OF INITIAL VALUE. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. . 
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RCLATCO AOVCRNNINT fROCWRINIHT OMRATION. TM WNITCO STATCA ROVCRN- 
MINT TNCRCRT INCURS NO RCSPONSIRIUTT NOR ANT ORIIRATION WNATSOCVCR: 
ANO TNK FACT THAT THI AOVCRNNINT NAT NAVC FORNULATCO. FURNISNCO. OR 
IN ANT WAT SUPPLIED TM( SAID ORAWINAS. SPtCIFICATIONS OR OTMCR OATA IS 
NOT TO AC RCAAROCD AT INPLICATION OR OTNCRWISC AS IN ANT NANNCR 
LICINSINA TNI NOLDCR OR ANT OTHIR PCRSON OR CORPORATION. OR CONVtT. 
I*.. Am ■ ■■***• RERNISSION TO PAR r»* T UAt USl OR SILL ANT 
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REQUIREMENTS: (DASH NUMBER 14 THROUGH 27) 

1 . GENERAL: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B. PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2 FOR DASH NUMBERS 17 THROUGH 24 AND 27 AND CLASS 3 
FOR DASH NUMBERS 14 THROUGH 16 AND 25 AND 26. 

D. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS IN 
ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

E. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002049. 

2 INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

AS INDICATED IN CHART FOR APPLICABLE DASH NUMBERS. 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

(4) END SETTINGS: 

(a) 10Q TO IK: 0 TO 0.2% OR 0 TO 0.5 Q WHICHEVER IS 

GREATER. 

(b) 2K TO 50 K: 0 TO 0.1?. 

(c) 100K: O TO 5%. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 

STRANDED NO. 28 WIRE PER MIL-W-16878 TYPE E. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT 

4 MARKING: MARK PER HD100201*^1 WITH MANUFACTURER'S 

NAME OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND 
TOLERANCE. EXTERNAL MARKING ON UNIT PACKAGES SHALL 
SHOW NASA DRAWING NUMBER AND REVISION LETTER. 
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MOTICE — '"MEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DAT* 
AM USED fOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OCFINITELT 
RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREDT INCURS NO REIPONSIRILITV NOR ANT OGLI6ATION WHATSOEVER: 
AND TNB FACT THAT THE GOVERNMENT NAV HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDEO DT IMPLICATION OR OTHERWISE AS IN ANT NANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEV- 
• NC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT HAT IN ANT WAT RE RELATEO THERETO. 


DESIGN REQUIREMENTS: 

A POWER RATINGS: (DASH NUMBERS 17 THROUGH 24- AND 27) 

(1) AT 70°C AMBIENT: 0.5 WATT 

(2) AT 125°C AMBIENT: 0.2 WATT 

(3) AT 150°C AMBIENT: .0 WATT 

B POWER RATINGS: (DASH NUMBERS 14 THROUGH 16 AND 25 AND 26) 

(1) AT 70°C AMBIENT: 1.0 WATT. 

(2) AT 125°C AMBIENT: .5 WATT 

(3) AT 175 °C AMBIENT: .0 WATT 

C DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

D INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

E TEMPERATURE COEFFICIENT OF POTENTIOMETER: 

0.007#/°C MAX. 

F TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 

0.002#/°C MAX. 

G MECHANICAL LIFE: *500 CYCLES OR 25,000 REVOLUTIONS 
OF SHAFT, MINIMUM WITHOUT DISCONTINUITY. 

PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. 

SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: 50 HOURS01 WAT*25°C. REJECT ANY UNITS WHICH DRIFT 
OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN ±1/2# OF INITIAL VALUE. 

NOTES: 

1 POTTING MATERIAL MAY EXTEND ONTO WIRES 
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MOTICt — WNIN tOVCRNNINT NAWINCS. fPCCIPICATIONS. OR OTHER DATA 
ARC VMt PM ANT PVRPOtt OTHER THAN IN CONNECTION WITH A DEFINITE!.? 
RELATED ROVERNNSNT FROCURCNENT OPERATION. THE UNITED STATES 60VERN- 
NENT THE RENT INCURS NO RESFONSIRILITY NOR ANT ORLISATION WHATSOEVER: 
ANN THE FACT THAT THE ROVERNNENT NAT HAVE FORNULATED. FURNISHEO OR 
IN ANT WAT SWRRLIEO THE SAIO DRAWINGS. SRECIFICATIONS OR OTHER DATA It 
NOT TO DC RCDAROCO RT IHRLICATION OR OTHERWISE AS IN ANT NANNCR 
LICCNSINE THE HOLDER OR ANT OTHER FERDON OR CORPORATION. OR CONVEY- 
IND ANT RIONTS OR FCRNIMION TO NANUFACTURE. USE. OR SELL ANT 
PATENTER INVENTION THAT NAT IN ANT WAT RE RBLATER THERETO. 


€££0101 


REQUIREMENTS: (DASH NUMBERS 1 THROUGH 13) 

1 GENERAL: 

A UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A. 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 

D. UNITS *SHA LL ^BE 1 C A PA BLE* oPmEETING THE QUALIFICATION REQUIRE MEN’ 

2 INSP IcVPol? WD 4 IcCEPTANCF: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

INDICATED IN CHART FOR APPLICABLE DASH NUMBERS 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PERM I IrR “27208 

(4) END SETTINGS: 

. (a) 100 TO 1 K: 0 TO 0.2* OR 0 TO 0.5Q WHICHEVER IS GREATER. 

' (b) 2K TO 50K: 0 TO 0.1 %. 

(c) 100K: 0 TO 5%. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH NICKEL LEADS PER 

PS 1015400, EXCEPT SHALL BE GOLD PLATED 30 MICRO INCHES 
MINIMUM, 50 MICROINCHES MAXIMUM THICK PER MIL-G-45204 
TYPE 1 CLASS 1. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

4 MARKING: MARK PER';«®100ZD19 WITH MANUFACTURER'S NAME 

OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND TOLERANCE. 
EXTERNAL MARKING ON UNIT PACKAGES SHALL SHOW NASA DRAW¬ 
ING NUMBER AND REVISION LETTER. 


DESIGN REQUIREMENTS: 

A POWER RATINGS: 

(1) AT 70°C AMBIENT: 1.0 WATT 

(2) AT 125°C AMBIENT: .5 WATT 

(3) AT 175°C AMBIENT: .0 WATT 

B DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD-202, 
METHOD 302. 

C INSULATION RESISTANCE: 1000 MEG OHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302, 500VDC 
0 TEMPERATURE COEFFICIENT OF RESISTANCE WIRE 0.002%/°C MAX. 

E TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007%/°C, MAX. 

F MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT, 
MINIMUM WITHOUT DISCONTINUITY. 

6 PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. _ 

H SPECIAL CONDITIONING BY SUPPLIER: 

(1) BURN-IN: 50 HOURS 1 WATT 25°C. REJECT ANY 

UNITS WHICH DRIFT OUT OF PURCHASE TOLERANCE, - 

OR EXHIBIT A RESISTANCE CHANGE OF MORE THAN —- 

*1/2% OF INITIAL VALUE. __ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. . 
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REQUIREMENTS: (DASH NUMBER 14 THROUGH 27) 

1 . GENERAL: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B. PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2 FOR DASH NUMBERS 17 THROUGH 24 AND 27 AND CLASS 3 
FOR DASH NUMBERS 14 THROUGH 16 AND 25 AND 2b. 

D. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS IN 
ACCORDANCE WITH GOVERNMENT STANDABDS PRESCRIBED IN MIL-D-70327. 

E. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002049. 

2 INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

AS INDICATED IN CHART FOR APPLICABLE DASH NUMBERS. 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

(4) END SETTINGS: 

(a) 10Q TO IK: 0 TO 0.2% OR 0 TO 0.5 Q WHICHEVER IS 

GREATER. 

(b) 2K TO 50 K: 0 TO 0.1%. 

(c) 100K; 0 TO 5%. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 

STRANDED NO. 28 WIRE PER MIL-W-16878 TYPE E. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT.... ' „ . 

4 MARKING: MARK PER' m>100201 fcVsL WITH MANUFACTURER'S 

NAME OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND 
TOLERANCE. EXTERNAL MARKING ON UNIT PACKAGES SHALL 
SHOW NASA DRAWING NUMBER AND REVISION LETTER. 
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THIS DRAWING NUMBER PLUS THE 
APPLICABLE DASH NO. 

NOTE: DASH NUMBERS 14 
THROUGH 16 AND 25 
AND 26 NOT RECOMMEND¬ 
ED FOR NEW DESIGN. 
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MOTICt — WHIN BOVtRNHINT DDAWINBt. DM CIFICATIONS. OR OTH«« DATA 
AM VICO FOR AMT rviroil OTM«A THAN IN tONNCCTION WITH A DCFINITILV 
MLATtO OOVCRNNCNT PROCURFNIHT OPERATION. THE UNITCO STATES «OVERN< 
MEAT THERE NT INCURS Nil RESPONStBIUTT NOR ANT ORLICATION WHATSOEVER; 
ANO THE FACT THAT THE OOVERNNINT NAT HAVE FORNULATED. FURNISHED. OR 
IN ANT WAT lUPPlISO THE SAID DRAWINGS. SRECIFICATIONS OR OTHER DATA IS 
NOT TO RE RESAROED NT INPLICATION OR OTHERWISE AS IN ANT BANNER 
LICENSINE THE HOLDER OR ANT OTHER FERSON OR CORPORATION. OR CONVEY- 
I NR ANT RIRHTS OR RERNISSION TO NANUFACTURE. USE. ON SELL ANY 
PATENTED INVENTION THAT NAT IN ANT WAT DE MLATSD THERETO. 


DESIGN REQUIREMENTS: 

A POWER RATINGS: (DASH NUMBERS 17 THROUGH 24 AND 27) 

(1) AT 70°C AMB I ENT: 0.5 WATT 

(2) AT 125°C AMBIENT: 0.2 WATT 

(3) AT 150°C AMBIENT: .0 WATT 

B POWER RATINGS: (DASH NUMBERS 14 THROUGH 16 AND 25 AND 26) 

(1) AT 70°C AMBIENT: 1.0 WATT. 

(2) AT 125°C AMBIENT: .5 WATT 

(3) AT 175 °C AMBIENT: .0 WATT 

C DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

D INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

E TEMPERATURE COEFFICIENT OF POTENTIOMETER: 

0.007X/ # C MAX. 

F TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 

0.002*/°C, MAX. 

G MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS 
OF SHAFT, MINIMUM WITHOUT DISCONTINUITY. 

PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. 

SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: 50 HOURStl WAT*25°C. REJECT ANY UNITS WHICH DRIFT 
OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN M/2* OF INITIAL VALUE. 


NOTES: 

1 POTTING MATERIAL MAY EXTEND ONTO WIRES 
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NOTICt — WHIN SOVfRNNINT OKAWINCS. SPf CIFICATION*. OR OTHCR DATA 
ARC UMO FOR ANT FURFOSC OTHER THAN IN (CONNECTION WITH A DEFINITELT 
RELATED 60VERNNENT PROCURCMCNT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITV NOR ANT OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHCR DATA IS 
NOT TO RE RCGAROCD RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHCR PERSON OR CORPORATION. OR CONVEY- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USB. OR SELL ANT 


CLCOIOI 


REVISIONS 


REQUIREMENTS: (DASH NUMBERS 1 
1 GENERAL: 

A UNITS SHALL MEET THE AP 


THROUGH 13) 


A UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A. 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 

D UNITS S^HALL^Be'cAPABLE OF^ME*ETIN6 THE QUALIFICATION REQUIREMEN1 

2 INSPEC^iVl? 1 AND 4 fcCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

INDICATED IN CHART FOR APPLICABLE DASH NUMBERS 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PERM I IrR “27208 

(4) END SETTINGS: 

(a) 10Q TO 1 K: 0 TO 0.2% OR 0 TO 0.5fl WHICHEVER IS GREATER. 

' (b) 2K TO 50K: 0 TO 0.1%. 

(c) 100K: 0 TO 5%. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 


SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

LEADS: UNITS SHALL BE SUPPLIED WITH NICKEL LEADS PER 
PS 1015400, EXCEPT SHALL BE GOLD PLATED 30 MICRO INCHES 
MINIMUM, 50 MICROINCHES MAXIMUM THICK PER MIL-G-45204 
TYPE 1 CLASS 1. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: MARK PER' ND1002019 1 WITH MANUFACTURER'S NAME 

OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND TOLERANCE. 
EXCEPTION: ACRYLIC LACQUER SHALL NOT BE USED AS A PROTECTIVE COATING. EXTERNAL HARKING 
ON UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER. 


POWER RATINGS. 


AT 70°C AMBIENT: 1.0 WATT 
AT 125°C AMBIENT: .5 WATT 
AT 175°C AMBIENT: .0 WATT 


DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD-202, 
METHOD 302. 

INSULATION RESISTANCE: 1000 MEG OHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302 , 500VDC 
TEMPERATURE COEFFICIENT OF RESISTANCE WIRE 0.002%/°C MAX. 
TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007%/°C, MAX. 
MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT, 
MINIMUM WITHOUT DISCONTINUITY. 

PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. _ 

SPECIAL CONDITIONING BY SUPPLIER: 

(1) BURN-IN: 50 HOURS 1 WATT 25°C. REJECT ANY 

UNITS WHICH DRIFT OUT OF PURCHASE TOLERANCE, - 

OR EXHIBIT A RESISTANCE CHANGE OF MORE THAN - 

±1/2% OF INITIAL VALUE. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. . 
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REPLACES REV E WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
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REVISED PER TDRR IIS/O 
REVISED PER TDRR 12498 
REVISED PER TDRR 22446 


NOTE: 


DASH NUMBERS 1 THROUGH 13 
NOT RECOMMENDED FOR NEW 
DESIGN. 
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DRAWING NUMBER PLUS THE APPLICABLE 
DASH NO. 
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5. THE SURFACE OF THE PARTS SHALL BE FREE FROM DIRT. GREASE, OIL AND SIMILAR FOREIGN RESIDUES. 
3. DESIGN REQUIREMENTS 
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NOTICK — WHIN COVCRNMENT DRAWINRS. SPECIFICATION*. ON OTHER DATA 
All USED FOR ANY PURPOH OTMIN THAN IN CONNCCTION * ,T " * 

RELATED 0OVERNNENT PROCUREMENT OPCNATION. TNI ONITCO ST*T«« COVCNJI- 
HINT TMERERV INCURS NO RISPONSIRILITY NOR ANY ORU6ATION WHATSOEVER. 

ANO TNI PACT THAT THI GOVERNMENT MAY HAVE PORMULATEO. P°* 

IN ANY WAY SUPPIIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY "V*" 1 * 

LICENSING THI HOLDER OR ANY OTHER PERSON OR CORPORATION OR CONVIY- 
,V Ari • • * -» PERMISSION TO n*n S* OR SELL ANT 

„ _ - > ««■ ». . hi therliw 

REQUIREMENTS: (DASH NUMBER 14 THROUGH 27) 

1. GENERAL: 

A UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MlL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B. PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2 FOR DASH NUMBERS 17 THROUGH 24 AND 27 AND CLASS 3 
FOR DASH NUMBERS 14 THROUGH 16 AND 25 AND 26. 

D INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS IN 
ACCORDANCE WITH GOVERNMENT STANDABDS PRESCRIBED IN MIL-D-70327. 

E UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002049. 

2 INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

AS INDICATED IN CHART FOR APPLICABLE DASH NUMBERS. 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

(4) END SETTINGS: 

(a) 10Q TO IK: 0 TO 0.2% OR 0 TO 0.5 Q WHICHEVER IS 


C2.COIOI 
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_ REVISIONS _ 

_ OMCWPTION 

REPLACES REV E WITH CHANGES AND 
UPGRADE0 TO CLASS A RELEASE 
PER TDRR QZiOj _ 

REVISED PER TDRR 0 7 3 O*) 

REVISED PER TDRR //^/o 

REVISED PER TDRR 12498 _ 

REVISED PER TDRR 22446 


(a) 10Q TO IK: 0 TO 0.2% OR 0 TO 0.5 Q WHICHEVER lb 

GREATER. 

(b) 2K TO 50 K: 0 TO 0.1%. 

(c) 100K: 0 TO 5%. 

MECHANICAL REQUIREMENTS: 

I MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

I SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

5 LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 

STRANDED NO. 28 WIRE PER MIL-W-16878 TYPE E. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

4 MARKING: MARK PER ND1002019 I WITH MANUFACTURER'S 

NAME OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND 
TOLERANCE. EXCEPT1CN: ACRYLIC LACQUER SHPLL NOT BE USED AS A PR0IECTI\£ COATING. 

EXTERNAL MARKING ON UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER. 

5. THE SURFACE OF THE PARTS SHALL BE FREE FROM DIRT, GREASE, OIL AND SIMILAR FOREIGN RESIDUES. 


THE COMPLETE PART NUMBER IS 
THIS DRAWING NUMBER PLUS THE 
APPLICABLE DASH NO. 

NOTE: DASH NUMBERS 14 

THROUGH 16 AND 25 
AND 26 NOT RECOMMEND¬ 
ED FOR NEW DESIGN. 
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DESIGN REQUIREMENTS: 

A POWER RATINGS: (DASH NUMBERS 17 THROUGH 2* AND 27) 

(1) AT 70°C AMBIENT: 0.5 WATT 

(2) AT 125°C AMBIENT: 0.2 WATT 

B POWeS RAtInGS^ 8 ‘ (DASH nSmSeS 14 THROUGH 16 AND 25 AND 26) 

(1) AT 70°C AMBIENT: 1.0 WATT. 

(2) AT 125°C AMBIENT: .5 WATT 

(3) AT 175 °C AMBIENT: .0 WATT 

C DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

D INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

E TEMPERATURE COEFFICIENT OF POTENTIOMETER: 

0.007#/°C MAX. 

F TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 

0 002^/®C MAX. 

0 MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS 
OF SHAFT, MINIMUM WITHOUT DISCONTINUITY. 

PER MIL-R-27208 AS MODIFIED BY THIS DRAWING. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 50 HOURS01 WATS*25°C. REJECT ANY UNITS WHICH DRIFT 

OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 

RESISTANCE CHANGE OF MORE THAN £1/2^ OF INITIAL VALUE. 


NOT 1 S pOTTING MATERIAL MAY EXTEND ONTO WIRES 


B 


2 



©THIS SHEET ADDED __ 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON ! 

FRACTIONS DECIMALS ANGLES 

4. * 00 " ± ii i— 

.02 

DO NOT SCALE THIS DRAWING 


MATERIAL 



NOMENCLATURE OR 

description 

LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

RESISTOR, VARIABLE 
TRIMMER, WIREWOUND, SEALED 


FIND 

NO. 


HEAT TREATMENT 
FINAL FINISH 


NASA APPROVAL 


MIT APPROVAL J 





W.TiL’MI'*. 



SIZE 

C 


WT 


NASA DRAWING NO. 

1010373 









iNV WAT SUPPLIED 
NOT TO M RC6AR0C0 DT IMPLICATIOI 
LICIMtINS THE HOLDE* ON ANT OTHEN I 
INN ANT NI6NTS ON PSNNISSION TO 
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REQUIREMENTS: (DASH NUMBERS 1 THROUGH 13) 

1 GENERAL: 

ft UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. j 

C INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 

PRESCRIBED IN MlL-D-70327. _ 

D- UNITS SHALL BE CAPABLE OF MEETIN6 THE QUALIFICATION REQUIREMENTS 

2 INS^C^Polf^WfcCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

INDICATED IN CHART FOR APPLICABLE DASH NUMBERS 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT l 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PERMI bR“27ZC8 

(4) END SETTINGS: 

(a) 10Q TO 1 K: 0 TO 0.2% OR 0 TO 0.50 WHICHEVER IS GREATER. 

11 (b) 2K TO 50K: 0 TO 0.1%. 

(c) 100K: 0 TO 5%. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH NICKEL LEADS PER 

PS 1015400, EXCEPT SHALL 8E GOLD PLATED 30 MICRO INCHES 
MINIMUM, 50 MICROINCHES MAXIMUM THICK PER MIL-G-45204 
TYPE 1 CLASS 1. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

4 MARKING: MARK PER' ND1002019 r* WITH MANUFACTURER'S NAME 

OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND TOLERANCE. 

EXCEPTION: ACRYLIC LACQUER SHALL NOT BE U^D AS A PROTECTIVE COATING. EXTERNAL MARKING 
ON UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER. 

5. THE SURFACE OF THE PARTS SHALL BE FREE FRCM DIRT, GREASE, OIL AND SIMILAR FOREIGN RESIDUES. WIPER 
3. DESIGN REQUIREMENTS 
A. POWER RATINGS. 
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NOTE: DASH NUMBERS 1 THROUGH 13 
NOT RECOMMENDED FOR NEW 
DESIGN. 

THE COMPLETE PART NUMBER IS THIS 
DRAWING NUMBER PLUS THE APPLICABLE 
DASH NO. 


-~$ar 


_ H .245 K _ 

i 23 Ci 

..185 “Hfwi 
.175.075 I 

.06l> ^ 


CCW 1 


AT 70°C AMBIENT: 
AT 125°C AMBIENT: 
AT 175°C AMBIENT: 


1.0 WATT 
.5 wan 
.0 WATT 


-1.255, 

1.245 

-1.005- 

.995 


COUNTERCLOCKWISE CLOCKWISE 
WIRING DIAGRAM 


.130 

.120 

_.020 

.030 


DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD-202, —1— 

METHOD 302. 

INSULATION RESISTANCE: 1000 MEG OHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302 , 500VDC 
TEMPERATURE COEFFICIENT OF RESISTANCE WIRE 0.002%/°C MAX. 

TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007%/°C, MAX. 

MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT, 

SETTING ST/L“lITY: W 'change In SEnuS N S^AB , fPt^R MIL-R-27208, tl% MAX. PLUS THE SPECIFIED NOMINAL RESOLUTION. 

SPECIAL CONDITIONING BY SUPPLIER: | 

A. BURN-IN: 50 HOURS 1 WATT 25°C. REJECT ANY 

UNITS WHICH DRIFT OUT OF PURCHASE TOLERANCE, - 

OR EXHIBIT A RESISTANCE CHANGE OF MORE THAN --- 

11/2% OF INITIAL VALUE. _ 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND1002034 FOR THIS DRAWING. _ 
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REQUIREMENTS: (DASH NUMBER 14 THROUGH 27) 

1. GENERAL: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MlL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B. PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2 FOR DASH NUMBERS 17 THROUGH 24 AND 27 AND CLASS 3 
FOR DASH NUMBERS 14 THROUGH 18 AND 25 AND 26. 

D. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS IN 
ACCORDANCE WITH GOVERNMENT STANDABDS PRESCRIBED IN MlL-D-70327. 

E. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002049. 

2 INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

AS INDICATED IN CHART FOR APPLICABLE DASH NUMBERS. 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER MIL-R-27208 

(4) END SETTINGS: 

(a) 10Q TO IK: 0 TO 0.2% OR 0 TO 0.5 Q WHICHEVER IS 


DASH 

NO. 

RESISTANCE 

VALUE 

(OHMS) 

NOMINAL 

RESOLUTION 

(PERCENT) 

14 

10 

2.0 

15 

20 

1.7 

16 

50 

1.2 

17 

100 

1.0 

18 

200 

0.8 

19 

500 

0.7 

20 

1000 

0.5 

21 

2000 

0.4 

22 

5000 

0.35 

23 

10000 

0.25 

24 

20000 

0.20 

25 

50000 

0.17 

26 

100000 

0.17 

27 I 

2500 

0.4 


(a) 10Q TO IK: 0 TO 0.2% OR 0 TO 0.5 Q WHICHEVER IS 

GREATER. 

(b) 2K TO 50 K: 0 TO 0.1%. 

(c) 100K: 0 TO 5%. 

MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 

STRANDED NO. 28 WIRE PER MIL-W-16878 TYPE E. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

4 MARKING: MARK PER ndi002019■* . WITH MANUFACTURER'S 

NAME OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND 
TOLERANCE. EXCEPTION: ACRYLIC LACQUER SHDLL NJT BE USED AS A PROTECTIVE COSTING. 

EXTERNAL MARKING ON UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER. 

5. THE SURFACE OF THE PARTS SHALL BE FREE FROM DIRT, GREASE, OIL AND SIMILAR FOREIGN RESIDUES. 


THE COMPLETE PART NUMBER IS 
THIS DRAWING NUMBER PLUS THE 
APPLICABLE DASH NO. 

NOTE: DASH NUMBERS 14 
THROUGH 16 AND 25 
AND 26 NOT RECOMMEND¬ 
ED FOR NEW DESIGN. 
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NOTICE — WHIN GOVCRHHKNT OBAWINGt. SPICIFIC ATIOH*. OR OTHER DATA 
ARC UMO FOR ANT PUBPOGt OTHER THAN IN iCONNCCTION WITH A DEFINITELY 
RELATED 60VCRNNENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE RE6-RDC0 BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION THAT MAY IN ANT WAT BE RELATED THERETO. 


DESIGN REQUIREMENTS: 

A POWER RATINGS: (DASH NUMBERS 17 THROUGH 24 AND 27) 

(1) AT 70°C AMBIENT: 0.5 WATT 

(2) AT 125°C AMBIENT: 0.2 WATT 

(3) AT 150°C AMBIENT: .0 WATT 

B POWER RATINGS: (DASH NUMBERS U THROUGH 16 AND 25 AND 26) 

(1) AT 70°C AMBIENT: 1.0 WATT. 

(2) AT 125°C AMBIENT: .5 WATT 

(3) AT 175 °C AMBIENT: .0 WATT 

. C DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

D INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. WITH 500 V.D.C. APPLIED 
E TEMPERATURE COEFFICIENT OF POTENTIOMETER: 

0.007V°C MAX. 

F TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 

0.002V°C, MAX. 

G MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS 

OF SHAFT, MINIMUM WITHOUT DISCONTINUITY. 

H. SETTING STABILITY: CHANGE IN SETTING STABILITY PER MIL-R-27208 i IX MAX. PLUS SPECIFIED NOMINAL RESOLUTION. 

SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: 50 H0URSW1 WAT»25°C. REJECT ANY UNITS WHICH DRIFT 
OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN H/2% OF INITIAL VALUE. 

NOTES: 

1 POTTING MATERIAL MAY EXTEND ONTO WIRES 
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E® r ~ SOVMNMtK 7 DRAWINGS SPECIFICATIONS ON OTHIN DATA 

£°* * NV 'UNROSl OTHEN THAN IN CONNECTION WITH A DEFINITCLT 
^"OCONENENT OPERATION. THE UNITED STATES GOVENN- 

,NCU * $ "° nesponsinilitt non any obligation whatsoever 

C0Vt """*"T MAY HAVE PORNULATED. FURNISHED ON 
*U"UED THE SAID ORAWINGS. SPECIFICATIONS ON OTHEN OATA IS 
#V '"'‘-■CATION ON OTHENWISE AS IN ANY MANNEN 
J HI H0LDI * °* *"* OTHEN PENSON ON CONPONATION. ON CONVEY- 
* ,6MT * ON PENNISSION TO MANUFACTUNE. USE. ON SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAT BE NELATEO THENETO. 


1AI | CLCOIqT 


REQUIREMENTS: (DASH NUMBERS 1 THROUGH 13) 

1 GENERAL: 

A UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-27208 EXCEPT AS MODIFIED HEREIN: 

B PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-27208 LEVEL A. 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

° OF* NO^002(^4^ CAPABLE 0F MEETIN6 THE QUALIFICATION REQUIREMI 

2 INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

INDICATED IN CHART FOR APPLICABLE DASH NUMBERS 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PERM I b R-272C8 

(4) END SETTINGS: 

(a) lOfi TO 1 K: 0 TO 0.2% OR 0 TO 0.5Q WHICHEVER IS GREATER. 

(b) 2K TO 50K: 0 TO 0.1%. 

(c) 1OOK: 0 TO 5%. 

B MECHANICAL REQUIREMENTS: 
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0.35 

10 

10000 
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11 

20000 

0.20 

12 
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0.17 

13 
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0.17 
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FOR COMPLETE WIPER TRAVEL: 


1 MECHANICAL SHAFT ADJUSTMENT 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH NICKEL LEADS PER 

PS 1015400, EXCEPT SHALL BE GOLD PLATED 30 MICRO INCHES 
MINIMUM, 50 MICROINCHES MAXIMUM THICK PER MIL-G-45204 
TYPE 1 CLASS 1. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

4 MARKING: MARK PER ND1002019 ■> WITH MANUFACTURER'S NAME 

OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND TOLERANCE 

flCRYLIC LflCQUER WALL ^ OE USfD AS A PROTECTIVE COATING. EXTERNAL MARKING* 
ON UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER. 


NOTE: DASH NUMBERS 1 THROUGH 13 
NOT RECOMMENDED FOR NEW 
DESIGN. 

THE COMPLETE PART NUMBER IS THIS 
DRAWING NUMBER PLUS THE APPLICABLE 
DASH NO. 
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1000 VAC IN ACCORDANCE WITH MIL-STD-202. 
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G. 


4 . 


) AT 70°C AMBIENT: 1.0 WATT 
) AT 125°C AMBIENT: .5 Win 
) AT 175°C AMBIENT: .0 WAH 

DIELECTRIC STRENGTH: 

METHOD 302. 

INSULATION RESISTANCE: 1000 MEG OHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302, 500VDC 
TEMPERATURE COEFFICIENT OF RESISTANCE WIRE 0.002%/°C MAX 
TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007%/°C, MAX. 

MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT 
MINIMUM WITHOUT DISCONTINUITY ’ 

SEnING STABILITY: CHANGE IN SETTING STABILITY PER MIL-R-27208, ±TX MAX. PLUS THE SPECIFIED NOMINAL RESOLUTION. 

SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: 50 HOURS 1 WATT 25°C. REJECT ANY 
UNITS WHICH DRIFT OUT OF PURCHASE TOLERANCE, 

OR EXHIBIT A RESISTANCE CHANGE OF MORE THAN 
±1/2% OF INITIAL VALUE. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND1002034 FOR THIS DRAWING. 
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NOTICK — WHEN SOVERNMINT DRAWINGS. SPECIFICATION*. OR OTHER DATA 
ARE USCO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES 60VERN- 
WENT THERERT INCURS NO RESPONSISILITT NOR ANT OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IN Aft- • * "" ’FRMISSION TO NAN • i"J»r "SI OR SELL ANY 


REQUIREMENTS: (DASH NUMBER 14 THROUGH 27) 
1. GENERAL: 

A. UNITS SHALL MEET THE APPLICABLE; R 


eieoioi 


UNITS SHALL MEET THE APPLICABLE; REQUIREMENTS OF SPECIFICATION 
MlL-R-27208 EXCEPT AS MODIFIED HEREIN: 

PACKAGING: UNITS SHALL BE PACKAGED PER MlL-R-27208 LEVEL A 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2 FOR DASH NUMBERS 17 THROUGH 24 AND 27 AND CLASS 3 
FOR DASH NUMBERS 14 THROUGH 16 AND 25 AND 26. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS IN 
ACCORDANCE WITH GOVERNMENT STANDABDS PRESCRIBED IN MIL-D-70327. 


E. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002049. 

2 INSPECTION AND ACCEPTANCE: 

A ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): 

AS INDICATED IN CHART FOR APPLICABLE DASH NUMBERS. 

(2) RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

(3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER MIL-R-27208 

(4) END SETTINGS: 

(a) 10Q TO IK: 0 TO 0.2 % OR 0 TO 0.5 Q WHICHEVER IS 

GREATER. 

(b) 2K TO 50 K: 0 TO 0.1fl. 

(c) 100K: 0 TO 5%. 

B MECHANICAL REQUIREMENTS: 

1 MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

22 TURNS NOMINAL. 

2 SHAFT TORQUE: 5.0 OZ-INCH, MAXIMUM. 

3 LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 

STRANDED NO. 28 WIRE PER MIL-W-16878 TYPE E. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

4 MARKING: MARK PER ND1002019 1- WITH MANUFACTURER'S 

NAME OR SYMBOL, PART NUMBER, RESISTANCE, VALUE AND 
TOLERANCE. EXCEPTION: ACRYLIC LACQUER SHULL NOT BE USED AS 4 PR0IECTI\£ COATING. 

EXTERNAL MARKING ON UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER. 

5. THE SURFACE OF THE PARTS SHALL BE FREE FROM DIRT, GREASE, OIL AND SIMILAR FOREIGN RESIDUES. 
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NOTICC — WMCN GOVIBNMtNT DRAWINGS. SRKCIFICATIONS. OR OTHER DATA 
ARC USCO FOR ANT RURROSC OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVCRNNCNT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHCO OR 
IN ANY WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLOCR OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTED INVENTION THAT MAY IN ANV WAV BE RELATED THERETO. 
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DESIGN REQUIREMENTS: 

A POWER RATINGS: (DASH NUMBERS 17 THROUGH 24 AND 27) 

(1) AT 70°C AMBIENT: 0.5 WATT 

(2) AT 125°C AMBIENT: 0.2 WATT 

(3) AT 150°C AMBIENT: .0 WATT 

B POWER RATINGS: (DASH NUMBERS 14 THROUGH 16 AND 25 AND 26) 

(1) AT 70°C AMBIENT: 1.0 WATT. 

(2) AT 125°C AMBIENT: .5 WATT 

(3) AT 175 °C AMBIENT: .0 WATT 

. C DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. 

D INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORDANCE 
WITH MIL-STD-202, METHOD 302. with 500 V.D.C. APPLIED 
E TEMPERATURE COEFFICIENT OF POTENTIOMETER: 

0.007J5/°C MAX. 

F TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 

0.002J5/°C, MAX. 

G MECHANICAL LIFE: 500 CYCLES OR 25,000 REVOLUTIONS 
OF SHAFT, MINIMUM WITHOUT DISCONTINUITY. 

H. SETTING STABILITY: CHANGE IN SETTING STABILITY PER MIL-R-27208 i 1% MAX. PLUS SPECIFIED NOMINAL RESOLUTION. 

SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: 50 HOURSCI WAT1*25 0 C. REJECT ANY UNITS WHICH DRIFT 
OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN t\/2% OF INITIAL VALUE. 
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GENERAL REQUIREMENTS: 

A 


RESISTANCE VALUE AND NOMINAL RESOLUTION (PERCENT): AS INDICATED IN CHART FOR APPLICABLE 
DASH NUMBERS. 


B. 

C. 

D. 

E. 


F. 

G. 


RESISTANCE TOLERANCE: PLUS OR MINUS 5 PERCENT. 

TEMPERATURE COEFFICIENT OF RESISTANCE WIRE: 0.002X/*C, MAXIMUM. 

TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0.007 *C MAXIMUM. 

POWER RATINGS: 

AT 70*C AMBIENT: 1.0 WATT. 

AT 125*C AMBIENT: .5 WATT. 

AT 175*C AMBIENT: .0 WATT. 

NOISE DURING ADJUSTMENT: 100 (I MAXIMUM PER NAS-710. 

END SETTINGS: 

10 fl TO IK: 0 TO 0.2X OR 0 TO 0.5 0 WHICHEVER IS GREATER. 

2K TO 50K: 0 TO 0.1X. 

100 K: 0 TO 5%. 

DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD-202, METHOD 302. 

INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORDANCE WITH MIL-STD-202, METHOD 302. 
CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE MATERIAL: EVANOHM (WIRE ONLY) OR EQUIVALENT. 

MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 22 TURNS NOMINAL. 

SHAFT TORQUE: 5.0 02-INCH, MAXIMUM. 

LOAD LIFE: 1,000 HOURS OPERATION IN ACCORDANCE WITH SPECIFICATION MIL-R-19. 

MECHANICAL LIFE: OVER 500 CYCLES OR 25,000 REVOLUTIONS OF SHAFT, WITHOUT DISCONTINUITY. 
LEADS: UNIT SHALL HAVE WELDABLE DUMET LEADS PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE.OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST. TO AVOID CONFUSION 


DASH 

NO. 

RESISTANCE 

VALUE 

NOMINAL 

RESOLUTION 

(PERCENT) 

MANUFACTURER'S 

NUMBER 

_1_ 

_10_ 

__ 2.0 

_224$-474-100 

2 

20 

1.7 

224S-474-200 

3 

50 

1.2 

224S-474-500 

4 

100 

1.0 

224S-474-101 

5 

200 

0.8 

224S-474-201 

6 

500 

0.7 

22AS-474-501 

7 

1000 

0.5 

224S-474-102 

8 

2000 

0.4 

224S-474-202 

9 

5000 

0.35 

224S-474-502 

10 

10000 

-0-25 

_224S-474-103 

11 

20000 

0.20 

224S-474-203 

12 

50000 

_ 0.17 

224S-474-503 

13 

100000 

0.17 

224S-474-104 
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IT SHOULD BE UNDERSTOOD TO PERFORM THE LEAD BEND TEST, THAT THE COMPONENT BODY SHALL BE HELD 
IN A VERTICAL POSITION, WITH A TWO (2) POUNO WEIGHT SUSPENDED IN AN 
AXIAL DIRECTION FROM THE LEAD UNDER TEST. TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME 
PLANE THROUGH 90* IN ONE DIRECTION, THEN BACK ,o- . THE OPPOSITE 

DIRECTION AND BACK 90* TO THE ORIGINAL POSITION; NO MECHANICAL 
DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

MARKING: MARK PER MIL-STD-130 WITH NASA NUMBER, DASH NUMBER, REVISION LETTER, 

MANUFACTURE'S NAME AND/OR SYMBOL, TYPE NUMBER, RESISTANCE VALUE AND TOLERANCE. 


ENVIRONMENTAL REQUIREMENTS: UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS 
OF NASA DOCUMENT 1002000. 


SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NASA DOCUMENT 
NO 1015404 SECTION 
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NOTES: 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-10509, STYLE RN60, CHARACTERISTIC B, 
TOLERANCE F, WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE NICKEL ALLOY PER NASA DOCUMENT PS 10T5400.. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT 'SHALL ACCOMPANY EACH SHIPMENT. 


(3) UNIT MARKING: UNITS SHALL BE NARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 WITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER, RESISTANCE VALUE AND RESISTANCE TOLERANCE 
CODE F INDICATING PLUS OR MINUS 1 PERCENT. 

C. ADDITIONS: 

(1) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST: THE COMPONENT 
BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM THE LEAD 
UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90 DEGREES IN ONE DIRECTION, THEN 
180 DEGREES.IN THE OPPOSITE DIRECTION, AND BACK 90 DEGREES TO THE ORIGINAL POSITION. 

NO MECHANICAL DAMAGE OR .LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

(2) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

(3) RESISTANCE TOLERANCE: PLUS OR MINUS 1 PERCENT. 

( 4 ) UNITS SHALL BE ‘CAPABLE OF WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT <ND 1002000. 

1 ( 5 ) THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404 SECTION II. 

2. INTERPRET DRAWING 4N ACCORDANCE WITH 'STANDARDS PRESCRIBED .IN M1L-D-70327. 
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NOTES: * 

1. REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-10509, STYLE RN60. CHARACTERISTIC B, 
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». EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD NATERIAL SHALL BE NICKEL ALLOY PER NASA DOCUMENT RS T0T5400., -A CERTIFICATE 
OF COMPLIANCE WITH'TNIS'REQUIREMENT 1 SMALL ACCOMPANY EACH SHIPMENT. 

(3) UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 WITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER, RESISTANCE VALUE AND RESISTANCE TOLERANCE 
.CODE.F INDICATING PLUS OR MINUS 1 PERCENT. 

C. ADDITIONS: 

(») EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BENO TEST: THE COMPONENT 
BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM THE LEAD 
UNDER TEST. -2 CYCLES OF BENDS SHALL BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE. THROUGH 90 DEGREES IN ONE DIRECTION, THEN 
180 DEGREES:IN THE OPPOSITE DIRECTION, AND BACK 90 DEGREES TO THE ORIGINAL POSITION. 

NO MECHANICAL DAMAGE OR'LACK OF PERFORMANCE SHALL .BE EVIDENCED AFTER THE TEST. 

(2) EACH.LEAO.SHALL.BE .CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

1(3) RESISTANCE TOLERANCE: PLUS OR MINUS 1 PERCENT. 

,(4) UNITS SHALL BE CAPABLE OF WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT NO 1002000. 

i(5) THE .SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404 SECT ION II. 

.2. .INTERPRET DRAWING UN ACCORDANCE .WITH STANDARDS PRESCRIBED UN MlL-rD-70327. 
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REQUIREMENTS: 


UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-10509. STYLE RN60, CHARACTERISTIC B. 
TOLERANCE F, WITH THE EXCEPTIONS ANO ADDITIONS SPECIFIED HEREIN. 

EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE NICKEL ALLOY PER NASA DOCUMENT PS 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


(3) UNIT MARKING' UNITS SHALL BE MARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 WITH THE 
MANUFACTURER'S IDENTIFICATION. TYPE NUMBER, RESISTANCE VALUE AND RESISTANCE TOLERANCE 
CODE F INDICATING PLUS OR MINUS 1 PERCENT. 

C. ADDITIONS: 

(1) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST: THE COMPONENT 
BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM THE LEAD 
UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED. A CYCLE CONSISTING OF MOVING THE 
BODY OF THE UNIT. WHILE IN THE SAME PLANE. THROUGH 90 DEGREES IN ONE DIRECTION, THEN 
180 DEGREES IN THE OPPOSITE DIRECTION. AND BACK 90 DEGREES TO THE ORIGINAL POSITION. 

NO MECHANICAL DAMAGE OR 'LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

(2) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

(3) RESISTANCE TOLERANCE: PLUS OR MINUS 1 PERCENT. 

('«) UNITS SHALL BE CAPABLE OF WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT ND 1002000. 

(5) THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404 SECTION IT. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED .IN MIL-D-70327. 
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1. REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-10509, STYLE RN60, CHARACTERISTIC B. 
TOLERANCE F, WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING IS NOT REQUIRED. 

(2) LEAD MATERIAL SHALL BE NICKEL ALLOY PER NASA DOCUMENT PS 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(3) UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 WITH THE 
MANUFACTURER'S IDENTIFICATION. TYPE NUMBER, RESISTANCE VALUE AND RESISTANCE TOLERANCE 
CODE F INDICATING PLUS OR MINUS 1 PERCENT. 

C. ADDITIONS: 

(1) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST: THE COMPONENT 

BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM THE LEAD 

UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE. THROUGH 90 DEGREES IN ONE DIRECTION, THEN 
ISO DEGREES IN THE OPPOSITE DIRECTION, AND BACK 90 DEGREES TO THE ORIGINAL POSITION. 

NO MECHANICAL DAMAGE OR (LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 
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DOCUMENT NO 1015404 SECTION II. 
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6ENERAL: 

A- UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R- 
10509, STYLE RN60, CHARACTERISTIC B, TOLERANCE F, EX¬ 
CEPT AS SPECIFIED HEREIN. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002057 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS SPECIFIED IN HD 1015404, CLASS 2 
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PRESCRIBED IN MIL-D-70327. 
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INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE: PER TABLE 

(2) RESISTANCE TOLERANCE: PER TABLE t 1% 
MECHANICAL REQUIREMENTS: 
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LEAD MATERIAL SHALL BE NICKEL ALLOY PER NASA DOCUMENT 
PS 1015400. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

UNIT MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE 
NASA DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION 
LETTER, SHALL 

BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 
MIL-STD-130. 


MANUFACTURER'S PART OR TYPE NUMBER MAY 
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DESI6N REQUIREMENTS: 

A- PER THE REQUIREMENTS OF MIL-R-10509 AS MODIFIED BY THIS 
DRAWING. . 

B. POWER RATING: g WATT AT +70*C ; DERATING LINEAR T0 + I50*C 

C. MAX CONTINUOUS WORKING VOLTAGE: 250 VOLTS 


D. 


TEMPERATURE COEFFICIENT: UP TO AND INCLUDING P/N 1010374-92; -500 PPM/ # C 
P/N 1010374-93 TO -126 INCLUSIVE; -625 PPM/°C (-55°C TO ♦ 150°C). 


E. DIELECTRIC WITHSTANDING VOLTAGE: 750 VOLTS RMS 


4. 


SPECIAL CONDITIONING BY SUPPLIER: 
a-BURN-IN: THE UNITS SHALL BE BURNED-IN FOR 100 HOURS AT 
470°C AND RATED POWER. THE RESISTANCE CHANGE SHALL NOT 
EXCEED .5* THE UNITS SHALL NOT EXCEED THE INITIAL 
TOLERANCE. BEFORE OR AFTER BURN-IN 
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NOTES: 

1. REQUIREMENTS: 


A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OP MIL-R-10509, STYLE RN60, CHARACTERISTIC B, 
TOLERANCE F, WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 


B. EXCEPTIONS: 


(1) 

QUALIFICATION TESTING IS NOT REQUIRED. 


(2) 

LEAD MATERIAL SHALL BE NICKEL ALLOY PER NASA DOCUMENT RS 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 

t015400. A CERTIFICATE 
SHIPMENT. 

(3) 

UNIT MARKING: UNITS SHALL BE NARKED IN ACCORDANCE WITH STANDARD NIL-STD-130 WITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUHBER, RESISTANCE VALUE AMD RESISTANCE TOLERANCE 
CODE F INDICATING PLUS OR MINUS 1 PERCENT. 


C. ADDITIONS: 


(t) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND TEST: THE COMPONENT 
BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WEIGHT SUSPENDED FROM THE LEAD 
UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED, A CYCLE CONSISTING OF MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90 DEGREES IN ONE DIRECTION, THEN 
180 DEGREES IN THE OPPOSITE DIRECTION, AND BACK 90 DEGREES TO THE ORIGINAL POSITION. 

NO MECHANICAL DAMAGE OR'LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

(2) EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS MINIMUM. 

(3) RESISTANCE TOLERANCE: PLUS OR MINUS 1 PERCENT. 

(4) UNITS SHALL BE CAPABLE OF WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT ND 1002000. 

(5) THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404 SECTION II. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED ,IN MIL-D-70J27. 
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POUND AXIAL PULL. EACH LEAD SHALL ALSO BE CAPABLE OF PASSING 
THIS TEST TWICE - WITH A 2 POUND WEIGHT SUSPENDED FROM THE 
LEAD WHILE IN A VERTICAL AXIAL POSITION, THE COMPONENT BODY 
SHALL BE MOVED SMOOTHLY IN A PLANE 90° TO ONE SIDE, THEN BACK 
180° TO THE OPPOSITE EXTREME, AND THEN BACK 90® TO THE STARTING 
POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LACK OF ELEC¬ 
TRICAL PERFORMANCE AFTERWARDS. 

ENVIRQNMENTAL: 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND AFTER 
AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE TO 10~* 
MM OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER ND 
1002045, PARA. 4.2.7.1 SHALL BE ±5%. 

NO LIMITS SHALL BE IMPOSED FOR RATED STRESS AND HIGH STRESS 
PER PARA. 4.2.7.2 ANO 4.2.7.3. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 110 HOURS MINIMUM 
AT 140% OF RATED WORKING VOLTAGE AT TEMPERATURE OF ♦125®C. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELEC¬ 
TRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
CAPACITANCE 
DISSIPATION FACTOR 


A 



NEXT ASSY 


USED ON 


APPLICATION 


3 


REVISIONS 



I HEAT TREATMENT 


I FINAL FINISH 


©REPLACES REV(D)WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

^-_ 

~ roos ~ 

DO NOT SCALE THIS DRAWING 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambridge Mass NA 


NASA APPROVAL* 


MIT APPROVAL _ 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


*TION LAB 

NAS?"* 

CONTACT 497 

V DATE 

8J(iC963 


CODE IDENT NO. 


[scale NONE 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

CAPACITOR, FIXED, MYLAR 
NON-METALLIC CASE 
TUBULAR TYPE 

SPECIFICATION CONTROL DRAWING 
0.1 SIZE I NASA DRAWING NO. 


1010375 


2 


1 

















































i. 








NOTICE - WHIM GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHIR DATA 
ARI UMD TOR ANY PURPOSE OTMIR THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION *ME UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER 
ARO THE TACT THAT THE GOVERNMENT HAY HAVE FORMULATEO. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHIR OATA IB 
NOT TO BE REGAROID BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IN« ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTED INVENTION THAT MAY IN ANV WAV NS RELATED THERETO. 


BURN-IN OATA SHALL BE INCLUDED WITH EACH SHIPMENT. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION BY SERIAL NUMBER OF EACH 
INDIVIDUAL CAPACITOR WITH THE INITIAL TEST READING, 
THE FINAL READING AND THE PERCENT CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET 
INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGESFOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: * 5% OF INITIAL VALUE. 
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REVISIONS 



NOTES: 


REQUIREMENTS: THIS DRAWING DELINEATES FIXED MYLAR DC CAPACITORS WHICH SHALL BE IN ACCORDANCE 

WITH MIL-C-27287/1 WITH THE FOLLOWING EXCEPTIONS AND ADDITIONAL REQUIREMENTS. 

A. EXCEPTIONS: 

(1) QUALIFICAT I ON APPROVAL IS NOT REQUIRED. 

(2) MARKING: EACH CAPACITOR SHALL BE MARKED WITH THE MANUFACTURER'S NAME OR SYMBOL, 
CAPACITANCE VALUE AND TOLERANCE, VOLTAGE RATING AND PART NUMBER. EACH CONTAINER 
SHALL ALSO INCLUDE THE NASA DRAWING AND DASH NUMBER. 

B. ADDITIONS: 

(1) LEAD MATERIAL: IRON-NICKEL ALLOY (DUHET), COPPER CLAD AND GOLD PLATED, IN ACCORDANCE 
WITH ND PS 1015401. 

(2) LEAD STRENGTH: EACH LEAO SHALL BE CAPABLE OF WITHSTANDING A 4 POUND AXIAL PULL. 

.EACH LEAD SHALL ALSO BE CAPABLE OF PASSING THIS TEST TWICE.- WITH A 2 POUND WEIGHT 
SUSPENDED FROM THE LEAD WHILE IN A VERTICAL AXIAL POSITION, THE COMPONENT BODY SHALL 
BE MOVED SMOOTHLY IN A PLANE 90* TO ONE SIDE. THEN BACK 180* TO THE OPPOSITE EXTREME, 

AND THEN BACK 90* TO THE STARTING POSITION. THERE SHALL BE NO PHYSICAL OAMAGE OR 
LACK OF ELECTRICAL PERFORMANCE AFTERWARDS. 

(3) ENVIRONMENTAL: THESE CAPACITORS SHALL MEET THE REQUIREMENTS OF ND 1002008. 

( 4 ) QUALITY ASSURANCE: THESE CAPACITORS SHALL MEET THE REQUIREMENTS OF ND 1015404 CLASS II. 

(5) BURN-IN: TO BE SPECIFIED. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 
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025 DIA (NO. 22 AWG) FOR A £ 0.38 
032 DIA (NO. 20 AWG) FOR A > 0.41 
SEE NOTE 1 


ORIGINAL SOURCE OF SUPPLY: 

GENERAL ELECTRIC CO. 

CAPACITOR DEPT. OF TRANSFORMER DIV. OF 
APPARATUS GROUP 
HUDSON FALLS, N.Y. 
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NOTICE — WHEN 60VEMNMCNT DRAWINGS. SfECIF 1CATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


DATE APPROVAL 


- TAKEN FROM BUWEPS DWG C2318944 

A SEE SHEET 2 


NOTES: 


GENERAL REQUIREMENTS FOR EACH SECTION, UNLESS OTHERWISE SPECIFIED. 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500, IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 ♦ 3 DEGREES CENTIGRADE, (AMBIENT): 

COLLECTOR TO EMITTER VOLTAGE (VCEO): GO VOLTS DC. 

COLLECTOR TO EMITTER VOLTAGE (VCER): 80 VOLTS DC (RBE_<_10n). 

COLLECTOR TO BASE VOLTAGE (VCB0):~100 VOLTS DC. 

EMITTER TO BASE VOLTAGE (VEBO): 7 VOLTS DC. 

POWER DISSIPATION: (EACH SECTION) 

AT 25*C CASE TEMPERATURE: 1.5 WATTS. 

AT 100*C CASE TEMPERATURE: 860 MILLIWATTS. 

AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

POWER DISSIPATION (DUAL) TOTAL: 

AT 25*C CASE TEMPERATURE: 3 WATTS. 

AT 100*C CASE TEMPERATURE: 1.7 WATTS. 

AT 25*C AMBIENT TEMPERATURE: 600 MILLIWATTS. 

C. TEMPERATURE RANGE: 

STORAGE: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

OPERATING JUNCTION: PLUS 200 DEGREES CENTIGRADE, MAX. 

0. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II. 

tTPD: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE NUMBER 3 PER MIL-S-19500. 

TEST DATA SHALL BE FURNISHED UPON REQUEST. 

ORDERS SHALL BE FILLED FROM ONE MANUFACTURING LOT, HOWEVER, ORDERS WHICH ARE 
GREATER THAN ONE MANUFACTURING LOT MAT BE FILLED FR °U ADDITIONAL LOTSSURPLIER 
SHALL CONFORM WITH THE QUALI TV ASSURANCE PROVISIONS OF MD1015404 SECTION— 

CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED, 

B. CASE: METAL, SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL REQUIREMENTS. 

C. LEADS: SIX (6), SOLDERABLE, FLEXIBLE AND WELDABLE SOLID "KOVAR CONDUCTORS 

GREASE AND OIL FREE; GOLD FLASHED PER ND PS1015402. 

A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

D. HEADER: SHALL BE HERMETICALLY (GLASS-KOVAR) SEALED AND IMPERVIOUS TO LIGHT. 

E. MARKING: PER MIL-S-19500 AND SHALL INCLUDE THE MANUFACTURER'S NAME AND OR SYMBOL, DATE CODE, 
AND TYPE NUMBER. THE NASA NO. SHALL APPEAR ON EACH INTERIOR AND EXTERIOR SHIPPING CONTAINER 
AS WELL AS ON A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 

ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF ND 1002000 
PULSE CONDITIONS: WIDTH *300u sec; DUTY CYCLE_<_ IX. 

LOWEST VALUE OF hFE SHALL BE HFE1 (NUMERATOR). 

VALUES SHOWN IN PARENTHESES IN TABLES, ARE APPLICABLE ONLY FOR 1010376-3. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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EMITTER-2 40 
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.210 

-190 
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COLLECTOR-2 
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ORIGINAL SOURCE OF SUPPLY: 

FAIRCHILD SEMICONDUCTOR CORP. 

545 UHISMAN ROAD * 

MOUNTAIN VIEW, CALIFORNIA 

1010376-1 TYPE NO. SP-8126 

1010376-2 TYPE NO. SP8127 

SAME AS 2318944-1, EXCEPT, SUBSTITUTE FOR life (Ike) 
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REVISIONS 


1. GENERAL REQUIREMENTS FOR EACH SECTION, UNLESS OTHERWISE SPECIFIED. 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500, IN ADDITION TO THE REQUIREMENTS' 

- SPECIFIED HEREIN. 

8. ABSOLUTE MAXIMUM RATINGS AT 25 ♦ 3 DEGREES CENTIGRADE, (AMBIENT): 

COLLECTOR TO EMITTER VOLTAGE (VCEO): 60 VOLTS DC. 

COLLECTOR TO EMITTER VOLTAGE (VCER): 80 VOLTS DC (RBE < 100). 

COLLECTOR TO BASE VOLTAGE (VCBO):- 100 VOLTS DC. 

EMITTER TO BASE VOLTAGE (VEBO): 7 VOLTS DC. 

POWER DISSIPATION: (EACH SECTION) 

AT 25*C CASE TEMPERATURE: 1.5 WATTS. 

AT 100*C CASE TEMPERATURE: 860 MILLIWATTS. 

AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

POWER DISSIPATION (DUAL) TOTAL: 

AT 25*C CASE TEMPERATURE: 3 WATTS. 

AT 100*C CASE TEMPERATURE: 1.7 WATTS. 

AT 25*C AMBIENT TEMPERATURE: 600 MILLIWATTS. 

C. TEMPERATURE RANGE: ‘ 

STORAGE: MINUS 65 TO PLUS 200 OEGREES CENTIGRADE. 

OPERATING JUNCTION: PLUS 200 DEGREES CENTIGRADE, MAX. 

0. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II. 

tTPD: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE NUMBER 3 PER MIL-S-19500. 

TEST DATA SHALL BE FURNISHED UPON REQUEST. 

ORDERS SHALL BE FILLED FROM ONE MANUFACTURING LOT, HOWEVER, ORDERS WHICH ARE 
' GREATER THAN ONE MANUFACTURING LOT MAT BE FILLED FROM ADDITIONAL LOTS. SUPPLIER 

SHALL CONFORM WITH THE QUALITY ASSURANGC PROVISIONS OF NO!015404 SECTION— 

2. CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED, 

B. CASE: METAL. SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL REQUIREMENTS. 

C. LEADS: SIX (6), SOLDERABLE, FLEXIBLE AND WELDABLE SOLID -KOVAR CONDUCTORS 

GREASE AND OIL FREE; GOLD FLASHED PER ND PS1015402. 

A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

...EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

D. HEADER: SHALL BE HERMETICALLY (GLASS-KOVAR) SEALED AND IMPERVIOUS TO LIGHT. 

E. MARKING: PER MIL-S-19500 AND SHALL INCLUDE THE MANUFACTURER'S NAME AND OR SYMBOL, DATE CODE, 
AND TYPE NUMBER. THE NASA NO. SHALL APPEAR ON EACH INTERIOR AND EXTERIOR SHIPPING CONTAINER 
AS WELL AS ON A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 

3. ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF ND 1002000 

4. PULSE CONDITIONS: WIDTH «300« see; DUTY CYCLER IX. 

5. LOWEST VALUE OF hFE SHALL BE hFEI (NUMERATOR). 

6. VALUES SHOWN IN PARENTHESES IN TABLES. ARE APPLICABLE ONLY FOR 1010376-3. 

7. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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hFE*75 TO 125 AT VCE»10V; IC*300uA; TA»25»C. (SEE NOTE 7) 
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REVISIONS 



NOTES: 


GENERAL REQUIREMENTS FOR EACH SECTION, UNLESS OTHERWISE SPECIFIED. 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500, IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 ♦ 3 DEGREES CENTIGRADE, (AMBIENT): 

COLLECTOR TO EMITTER VOLTAGE (VCEO): GO VOLTS DC. 

COLLECTOR TO EMITTER VOLTAGE (VCER): 80 VOLTS DC (RBE_<_10n). 

COLLECTOR TO BASE VOLTAGE (VCB0):-100 VOLTS DC. 

EMITTER TO BASE VOLTAGE (VEBO): 7 VOLTS DC. 

POWER DISSIPATION: (EACH SECTION) 

AT 25*C CASE TEMPERATURE: 1.5 WATTS. 

AT 100*C CASE TEMPERATURE: 860 MILLIWATTS. 

AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

POWER DISSIPATION (DUAL) TOTAL: 

AT 25*C CASE TEMPERATURE: 3 WATTS. 

AT 100*C CASE TEMPERATURE: 1.7 WATTS. 

AT 25*C AMBIENT TEMPERATURE: 600 MILLIWATTS. 

C. TEMPERATURE RANGE: 

STORAGE: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

■, OPERATING JUNCTION: PLUS 200 DEGREES CENTIGRADE, MAX. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II. 

tTPD: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE NUMBER 3 PER MIL-S-19500. 

TEST DATA SHALL BE FURNISHED UPON REQUEST. 

ORDERS SHALL BE FILLED FROM ONE MANUFACTURING LOT, HOWEVER. ORDERS WHICH ARE 
GREATER THAN ONE MANUFACTURING LOT MAY BE FILLED FROM ADDITIONAL LOTS. SUPPLIER 
SHALL CONFORM WITH THE QUALITY ASSURANCE PROVISIONS OF ND1015404 SECTION— 

CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED. 

B. CASE: METAL, SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL REQUIREMENTS. 

C. LEADS: SIX (6). SOLDERABLE. FLEXIBLE AND WELDABLE SOLID "KOVAR* CONDUCTORS. 

GREASE AND OIL FREE; GOLD FLASHED PER ND PS1015402. 

A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

» ... EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

D. HEADER: SHALL BE HERMETICALLY (GLASS-KOVAR) SEALED AND IMPERVIOUS TO LIGHT. 

E. MARKING: PER MIL-S-19500 AND SHALL INCLUDE THE MANUFACTURER'S NAME AND OR SYMBOL, DATE CODE 
AND TYPE NUMBER. THE NASA NO. SHALL APPEAR ON EACH INTERIOR AND EXTERIOR SHIPPING CONTAINER 
AS WELL AS ON A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 

ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF ND 1002000 
PULSE CONDITIONS: WIDTH *300u see; DUTY CYCLEIX. 

LOWEST VALUE OF HFE SHALL BE HFE1 (NUMERATOR). 

ABSOLUTE VALUES: VALUES SHOWN .IN PARENTHESES IN TABLES. ARE APPLICABLE ONLY FOR 1010376-3. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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GENERAL REQUIREMENTS FOR EACH SECTION. UNLESS OTHERWISE SPECIFIED. 

A. UNIT SHALL BE IN ACCORDANCE WITH HIL-S-19500, IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 i 3 DEGREES CENTIGRADE. (AMBIENT): 

COLLECTOR TO EMITTER VOLTAGE (VCEO): 60 VOLTS DC. 

COLLECTOR TO EMITTER VOLTAGE (VCER): 80 VOLTS DC (RBE < 1011). 

COLLECTOR TO BASE VOLTAGE (VCB0):-100 VOLTS DC. 

EMITTER TO BASE VOLTAGE (VEBO): 7 VOLTS DC. 

POWER DISSIPATION: (EACH SECTION) 

AT 25*C CASE TEMPERATURE: 1.5 WATTS. 

AT 100*C CASE TEMPERATURE: 860 MILLIWATTS. 

AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

POWER DISSIPATION (DUAL) TOTAL: 

AT 25»C CASE TEMPERATURE: 3 WATTS. 

AT 100 # C CASE TEMPERATURE: 1.7 WATTS. 

AT 25*C AMBIENT TEMPERATURE: 600 MILLIWATTS. 

C. TEMPERATURE RANGE: 

STORAGE: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

•*» OPERATING JUNCTION: PLUS 200 DEGREES CENTIGRADE, MAX. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II. 

tTPD: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE NUMBER 3 PER NIL-S-19500. 

TEST DATA SHALL BE FURNISHED UPON REQUEST. 

ORDERS SHALL BE FILLED FROM ONE MANUFACTURING LOT, HOWEVER. ORDERS WHICH ARE 
GREATER THAN ONE MANUFACTURING LOT MAY BE FILLED FROM ADDITIONAL LOTS SUPPLIER 
SHALL CONFORM WITH THE QUALITY ASSURANCE PROVISIONS OF ND1015404 SECTION_ 

CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED, 

B. CASE: METAL, SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL REQUIREMENTS. 

C. LEADS: SIX (6), SOLDERABLE. FLEXIBLE ANO WELDABLE SOLID "KOVAR" CONDUCTORS, 

GREASE ANO OIL FREE; GOLD FLASHED PER NO PS1015402. 

A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

^ - EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

D. , HEADER: SHALL BE HERMETICALLY (GLASS-KOVAR) SEALED AND IMPERVIOUS TO LIGHT. 
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ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF ND 1002000 
PULSE CONDITIONS: WIDTH «300« s«c; DUTY CYCLE < 1*. 

LOWEST VALUE OF hFE SHALL BE HFE1 (NUMERATOR). 

ABSOLUTE VALUES: .VALUES SHOW IN,PARENTHESES 5IN TABLES..ARE APPLICABLE ONLY FOR 1010376-3 
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PsBOOmW, VCB*50V MIN., TA*25*C, »5 
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REVISIONS 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. . 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 1 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS OF ND 10020S1,UNLESS MODIFIED OR AMMENDEDBY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MIL-P-19491 LEVEL A 

UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LE6IBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 

ELECTRICAL REQUIREMENTS: PER TABLE II A III 
COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 
EMITTER CUTOFF CURRENT (lEBO) 

SWITCHBACK VOLTAGE (LVCE0> 

STATIC FORWARD CURRENT TRANSFER RATIO (hFE> 

STATIC FORWARD CURRENT TRANSFER RATIO, RATIO. 

BASE VOLTAGE DIFFERENTIAL. 


SPECIAL CONDITIONING BY SUPPLIER: I-CT 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT 
THE FOLLOWING CONDITIONS; 

1. AMBIENT TEMPERATURE: 25° t 5°C 

2. COLLECTOR VOLTAGE VCEi 45' i 5 VDC PER ELEMENT 

3. POWER DISSIPATION: 150 MW i 10# PER ELEMENT 
THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

a. EMITTER CUTOFF CURRENT, I£80. 

b. COLLECTOR CUTOFF CURRENT, ICBO. 1 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE, SEE NOTE 3. 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWttN lhE FINAL AnO INITIAL RLAD¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVING CHANGED MORE THAN 20# IN hpE, OR 
HAVING INCREASED MORE THAN 3 TIMES IN ICBO (THE 
ABSOLUTE CHANGE MUST BE GREATER THAN 5 NANOAMPERE) 

SHALL NOT BE ACCEPTABLE. 
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EMITTER-1 


BASE-1 


DESIGN REQUIREMENTS: 

ELECTRICAL RATING; PER TABLE I 

ELECTRICAL CHARACTERISTICS: PER TABLES II & III. # 

STORAGE AND OPERATING JUNCTION TEMPERATURE: -65 C TO *200 C 
POWER DISSIPATION: (EACH ELEMENT) 

AT 25°C CASE TEMPERATURE: 1.5 WATTS. 

AT 100°C CASE TEMPERATURE: 860 MILLIWATTS. 

AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

POWER DISSIPATION (DUAL) TOTAL: 

AT 25°C CASE TEMPERATURE: 3 WATTS. I- 

AT 100°C CASE TEMPERATURE: 1.7 WATTS. - 

AT 25°C AMBIENT TEMPERATURE: 600 MILLIWATTS. _ 

LIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN 

CONDITIONS. - 
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_ TABLE 11 __ 

ELECTRICAL CHARACTERISTIC AT Tc = 25°C & 1000 CPS 
(UNLESS OTHERWISE SPECIFIED) _ 

TEST 

PARAMETER CONDITIONS SYMB0L 


LIMITS 
MIN I MAX 


UNITS 


COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

—. ..- ■ ..... ■ 

EMITTER CUTOFF CURRENT 

FMITTFR TO BARE 
BREAKDOWN V0LTA6E 
COLLECTOR TO EMITTER (SEE 
BREAKDOWN VOLTAGE NOTE4) 
COLLECTOR TO BASE 

BREAKDOWN VCLTAGE _ 

(SEE 

SWITCHBACK V0LTA6E mTE 4) 

STATIC FORWARD CURRENT/SEE > 
TRANSFER PATIO, RATIO UoTE! 
STATIC FORWARD CURRENT/SEE 1 
TRANSFER RATIO. RATIO W0TE1, 
COLLECTOR SATURATION 
VOLTAGE _ 

BASE SATURATION VOLTAGE 

BASE VOLTAGE DIFFERENTIAL 

(ABSOLUTE VALUE) _ 

BASE VOLTAGE DIFFERENTIAL 
(ABSOLUTE VALUE) _ 

BASE VOLTAGE DIFFERENTIAL 
CHANGE 


I E=0 
VCB=80V 
I E=0 
VCB=80V 
TC=150°C 

IC=0 
VCS-5V 
IE=100UA 

IC=0 _ 

IC=100MA 
RBE=10/V 
IC=100UA 

I E=0 _ 

IC=30MA 

I B=0 _ 

IC=1MA . 
VCE=10V 
IC=100UA 
VCE=10V 
IC=50MA 
IB=5MA 
IC=50MA 
I B=5MA 
I C=1MA 
VCE=5V 
IC=100UA 
VCE=5V 
IC=100UA 
VCE=5V 
TA*-55°C TO 
125°C 


SMALL-SIGNAL, SHORT-CIRCUIT IC=1MA 

INPUT IMPEDANCE _ VCB=5V 

IE=0 

OUTPUT CAPACITANCE VCB=10V 

_ f=140KC 

IC=0 

INPUT CAPACITANCE VEB=0.5V 

_ f=14-0KC 

IC=300UA 

NOISE FIGURE J£= 10V 

_ Rg=510iL 

SMALL-SI6NAL, SHORT-CIRCUIT IC=50MA 

FORWARD CURRENT TRANSFER VCE=10V 

RATIO __ f=20MC 

COLLECTOR CUTOFF CURRENT tc=100°C 

NOISE VOLTAGE (SEE NOTE 2) VCE= 5V 

IC*100UA 

F-1KC 

Rg-1KA 


NOISE FIGURE 

SMALL-SIGNAL, SHORT-CIRCUIT 
FORWARD CURRENT TRANSFER 
RATIO __ 

COLLECTOR CUTOFF CURRENT 

NOISE VOLTAGE (SEE NOTE 2) 


ICBO 


2 NA 

ICBO 

— 

10 UA 

IEBO 


2 NA 

BVESO 

7 

~ VOLTS 

BVCER 

80 

— VOLTS 

BVCBO 

100 

— VOLTS 

LVCEO 

60 

— VOLTS 

hFE 1 

HFE 2 

.9 

1 — 

hFE 1 
hFE 2 

.9 

1 - 

VCE(SAT) 

— 

1.2 VOLTS 

VBE(SAT) 

— 

.9 VOLTS 

IVBE-1 

VBE 21 

— 

5 MV 

IVBE-1 

VBE 21 

— 

5 MV 

AIVBE-1 




VBE 21 


10 UV/°C 


20 30 OHMS 


15 UUF 


85 UUF 


10 db 


1 UA 

.015 UM/f7U 
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_|_ TABLE 111 

ADDITIONAL ELECTRICAL CHARACTERISTIC AT TC = 25°C A 1000 
El A T I 

NASA TYPE NO. « 

PART NittiRro DESIGNATION ELEMENTS PARAMETER 

Kl NUMBER (FOR REF PER DEVICE 

__ONLY) 


CPS (UNLESS OTHERWISE SPECIFIED) 
CONDITIONS SYMe ° L m M | U«X U " IT 


1010376-1 2N2060 


1010376-2 


1010376-3 


SMALL-SIGNAL, SHORT- 
CIRCUIT FORWARD 
CURRENT TRANSFER 
RATIO 

SMALL-SIGNAL, SHORT- 
CIRCUIT INPUT 
IMPEDANCE 

SMALL-SIGNAL, OPEN 
CIRCUIT OUTPUT 
ADMITTANCE 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO __ 

ALL REQUIREMENTS 

OF -1. 

SMALL-SIGNAL SHORT- 
CIRCUIT FORWARD 
CURRENT TRANSFER 
RATIO _ 

SMALL-SIGNAL, SHORT- 
CIRCUIT FORWARD 
CURRENT TRANSFER 
RATIO 

SMALL-SIGNAL, SHORT- 
CIRCUIT INPUT 
IMPEDANCE 

SMALL-SIGNAL, OPEN 
CIRCUIT OUTPUT 
ADMITTANCE 
STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


IC=1MA 
VCE=5V 


IC=1MA 

VCE=5V 

IC=1«IA 

VCE=5V 

IC=10UA 
VCE=10V 

IC=100UA 
VCE=10V 

IC=1MA 

VCE=10V 

IC=10MA 
VCE=10V 


20 UMHO 
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| ADDITIONAL ELECTRICAL CHARACTERISTICS AT TC = 25°C & 1000 CPS (UNLESS OTHERWISE SPECIFIED) 

NASA 

PART 

NUMBER 

TYPE 

DESIGNATION 
(FOR REF 

ONLY) 

NO. OR 
ELEMENTS 
PER DEVICE 

PARAMETER 

TEST 

CONDITIONS 

SYMBOL 

LIMITS 

UNIT 

MIN 

MAX 

1010376-4 


2 

ALL REQUIREMENTS OF 
-1 






SWITCHBACK VOLTAGE 

1c=10MA, 

lB=0 

lvceo 

80 

• 

VOLTS 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

VCE-1.0VDC 

|q=5MA 

hFE 

50 



COLLECTOR TO EMITTER 
SFr^KDC*!* VOLT^E 

l c >IOOMA 

R ut =IO/L 

ev CER 

Too - 
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VOLTS 
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NOTICE — •MIN GOVERNMENT DR AMINOS. SRECIEICATIONS. OR OTHER DATA 
ARE USED fOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PMKURSMENT OPERATION. THE UR'TEO .TATI. SOV, 
HENT THEREBY INCURS NO REIPONSIRILITY NOR *"T OGL «ATION »"* T *f cv ER; 
AMD THE FACT THAT THE GOVERNMENT MAT HAVE TORMULFTED. FURNISHED W 
IN ANT VAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIOHSOROTHEN DATklS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY 
LICENSING THE HOLDER OR ANY OTHER PERSON OH c 0RP°0ST |0 *^©R CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. ««*• «• “ U 
PATENTED INVENTION THAT MAY IN AMY WAY BE RELATED THERETO. 


4. SPECIAL CONDITIONING BY SUPPLIER; 




REQUIREMENTS: 
h 


A. 


GENERAL* 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. . 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS OF ND 10020S1,UNLESS MODIFIED OR AMMENDEDBY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

0. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
M | L—P—194-91 LEVEL A, 

E. UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

D LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

* 3) MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II & III 

1) COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 

2) EMITTER CUTOFF CURRENT (lEBO) 

3) SWITCHBACK VOLTAGE (LVCEO) 

4) STATIC FORWARD CURRENT TRANSFER RATIO (hFE> 

5) STATIC FORWARD CURRENT TRANSFER RATIO, RATIO. 

6) BASE VOLTAGE DIFFERENTIAL. 


C. 


BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT 
THE FOLLOWING CONDITIONS; 

1. AMBIENT TEMPERATURE: 25° i 5°C 

2. COLLECTOR VOLTAGE VCE: 45 t 5 VDC PER ELEMENT 

3. POWER DISSIPATION: 150 MW i 10# PER ELEMENT 
THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

1) EMITTER CUTOFF CURRENT, lEBO. 

2) COLLECTOR CUTOFF CURRENT, ICBO. 

3) COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

4) STATIC FORWARD CURRENT TRANSFER RATIO, hpE, SEE NOTE 3. 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL RFADING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL | 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE- ' 
QUIREMENTS OR HAVING CHANGED MORE THAN 20# IN hpE» OR 
HAVING INCREASED MORE THAN 3 TIMES IN ICBO (THE 
ABSOLUTE CHANGE MUST BE GREATER THAN 5 NANOAMPERE) 

SHALL NOT BE ACCEPTABLE. 
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7) COLLECTOR SATURATION VOLTAGE VCE(SAT) 



EMITTER-1 


BASE-1 


DESIGN REQUIREMENTS: 

A. ELECTRICAL RATING: PER TABLE I 

ELECTRICAL CHARACTERISTICS: PER TABLES 11 4 II l 0 . 

STORAGE AND OPERATING JUNCTION TEMPERATURE:-65 C TO *200 C 
POWER DISSIPATION: (EACH ELEMENT) 

1) AT 25°C CASE TEMPERATURE: 1.5 WATTS. 

2) AT 100°C CASE TEMPERATURE: 860 MILLIWATTS. 

3) AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

POWER DISSIPATION (DUAL) TOTAL: 

1) AT 25°C CASE TEMPERATURE: 3 WATTS. 

2) AT 100°C CASE TEMPERATURE: 1.7 WATTS. 

3) AT 25°C AMBIENT TEMPERATURE: 600 MILLIWATTS. 

LIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN 

CONDITIONS. 
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TABLE III CONTINUED 


| ADDITIONAL ELECTRICAL CHARACTERISTICS AT TC = 25°C & 1000 CPS (UNLESS OTHERWISE SPECIFIED) 

NASA 

PART 

NUMBER 

TYPE 

DESIGNATION 
(FOR REF 

ONLY) 

NO. OR 
ELEMENTS 
PER DEVICE 

PARAMETER 

TEST 

CONDITIONS 

SYMBOL 

LIMITS 

UNIT 

MIN 

MAX 

1010376-4 
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1 
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ALL REQUIREMENTS OF 
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h FE 
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WHEN •OVCRHIIENT MAWINM. SPECIFICATIONS. ON OTNEN DATA 
AM USED TON ANT PNNPOSE OTMEN TNAN IN CONNECTION WITH A OEFINITEIV 
MLATED COVENNNCNT FNOCUREMENT OPERATION. THE UNITED STATES GOVERN* 
OSLISATION WHATSOEVER: 

SHED. OR 

NOS. SPECIFICATIONS OR OTHER DATA IS 
NPUCATION OR OTHERWISE AS IN ANT NANNCR 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION^ CON VEX¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT NAT IN ANV WAT St MLATED THBMTO. 


REVISIONS 




REQUIREMENTS: 

♦ . GENERAL: 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CUSS 1 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMMENDEDBY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

MIL-P-19491 LEVEL A. 

E. UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 

TO THE REQUIREMENTS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND1015402 

•A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

2) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED) 

-DASH NUMBER, AND REVISION LETTER; AND THE MANUFACTURER'S NAME, 
TRADEMARK OR CODE; DATE CODE; LOT 

CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER ND1002019 MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MlL-P-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

- 3) MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II & III 
D COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 

2) EMITTER CUTOFF CURRENT (lEBO) 

3) SWITCHBACK VOLTAGE (LVCEO) 

4) STATIC FORWARD CURRENT TRANSFER RATIO (hFE> 

5) STATIC FORWARD CURRENT TRANSFER RATIO, RATIO. 

A) BASE VOLTAGE DIFFERENTIAL. 

7) COLLECTOR SATURATION VOLTAGE VCE(SAT) 


SPECIAL CONDITIONING BY SUPPLIER: ^-- 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT &> 

THE FOLLOWING CONDITIONS; H l R E 

1. AMBIENT TEMPERATURE: 25° 1 5°C 

2. COLLECTOR VOLTAGE VCE: 45 * 5 VDC PER ELEMENT 

3. POWER DISSIPATION: 150 MW t 10 % PER ELEMENT 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: 

1) EMITTER CUTOFF CURRENT, lEBO. 

2) COLLECTOR CUTOFF CURRENT, ICBO. J 

3) COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

4) STATIC FORWARD CURRENT TRANSFER RATIO, hFE, SEE NOTE 3. 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF FACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTIRBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVING CHANGED MORE THAN 20% IN hpE. OR 
HAVING INCREASED MORE THAN 3 TIMES IN ICBO (THE 
ABSOLUTE CHANGE MUST BE GREATER THAN 5 NANOAMPERE) 

SHALL NOT BE ACCEPTABLE. 
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A. ELECTRICAL RATING: PER TABLE I 

B. ELECTRICAL CHARACTERISTICS: PER TABLES II A III 

C. STORAGE AND OPERATING JUNCTION TEMPERATURE:-65 C TO *200 C 

D. POWER DISSIPATION: (EACH ELEMENT) 

1) AT 25°C CASE TEMPERATURE: 1.5 WATTS. 

2) AT 100°C CASE TEMPERATURE: 860 MILLIWATTS. 

3) AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

E. POWER DISSIPATION (DUAL) TOTAL: 

1) AT 25°C CASE TEMPERATURE: 3 WATTS. - 

2 ) AT 100°C CASE TEMPERATURE: 1.7 WATTS. * - 

3) AT 25°C AMBIENT TEMPERATURE: 600 MILLIWATTS. _ 

F. LIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN 

CONDITIONS. - 
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NOTICE — WMCN GOVERNMENT DNAWINGS. SPECIFICATIONS. OH OTHER DATA 
ARE USED TOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVCRNHENT PROCURENENT OPERATION. THE UNITED STATES 60VERN- 
NENT THEREDY INCURS NO RESPONSIDILITY NOR ANY ORLISATION WHATSOEVER: 
ANO THE FACT THAT THE SOVERNNENT HAY HAVE FORHULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DC RCCAROCO SV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICCNSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INS ANY RISHTS OR PERMISSION TO NANUFACTURC. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAV DC RELATED THERETO. 


REQUIREMENTS: 

1- GENERAL: 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404-, CLASS 1 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS OF ND 10020S1,UNLESS MODIFIED OR AMMENDEDBY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. - PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER ND-1002215, CLASS I, CODE 2. 


4. SPECIAL CONDITIONING BY SUPPLIER 1 : - - - ' 

<’.A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE a 
FOLLOWING SCREENING TESTS PERFORMED DURING THE >£, 
TIME INTERVAL BETWEEN THE FINAL SEAL AND THE t (Jfc 
240 HOUR BURN-IN. ^ 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y^ ORIENTATION 
PER MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28K G 
MINIMUM IN THE Y 1 ORIENTATION. 

(2) HELIUM LEAK PER MIL-STD-202, METH00 112, TEST CONDITION 
C, PROCEDURE in a OR b. A LEAK RATE OF 1 X 10 -8 ATM • 
CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 
GLYCERIN WY BE USED IN LIEU OF MINERAL OIL. 



REPLACES REV E WITH 
CHANGES AND UPGRADED TO 
CLASS A RELEASE PER TDRR 


REVISED PER TDRR 
REVISED PER TDRR 
REVISED PER TDRR 23247 


04250 

04546 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND1015402 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

2) MARKING: THE NASA DRAWING NO. (LAST JHREE DIGITS REQ'D), DASH NO. AND THE MFGR'S 
NAME, TRADEMARK OR CODE; DATE CODE, LOT CODE, AND SERIAL NO. SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE PART PER ND-1002019. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA DRAWING NO. THE MFGR'S PART NO. MAY 
APPEAR ON THE PACKAGE. 


5> MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 
ELECTRICAL REQUIREMENTS: PER TABLE II & III 

1) COLLECTOR CUTOFF CURRENT (ICBO) AT 100<>C 

2) EMITTER CUTOFF CURRENT (lEBO) 

3) SWITCHBACK VOLTAGE (LVCEO) 

4) STATIC FORWARD CURRENT TRANSFER RATIO (hFE) 

5) STATIC FORWARD CURRENT TRANSFER RATIO, RATIO. 
<>> BASE VOLTAGE DIFFERENTIAL. 

7) COLLECTOR SATURATION VOLTAGE VCE(SAT) 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATING: PER TABLE I 

B. ELECTRICAL CHARACTERISTICS: PER TABLES II A III 

C. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65 C 

D. POWER DISSIPATION: (EACH ELEMENT) 

1) AT 25°C CASE TEMPERATURE: 1.5 WATTS. 

2) AT 100°C CASE TEMPERATURE: 860 MILLIWATTS. 

3) AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

E. POWER DISSIPATION (DUAL) TOTAL: 

1) AT 25°C CASE TEMPERATURE: 3 WATTS. 

2) AT 100°C CASE TEMPERATURE: 1.7 WATTS. 

3) AT 25°C AMBIENT TEMPERATURE: 600 MILLIWATTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING ONLY 


B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS; 

1. AMBIENT TEMPERATURE: 25° i 5 # C 

2. COLLECTOR VOLTAGE Vcf. 45 1 5 VDC PER ELEMENT 

3. POWER DISSIPATION: 150 MW i 10K PER ELEMENT 

C'. THE MANUFACTURER SHALL DETERMINE ANO RECORD THE FOLLOWING • 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

1) EMITTER CUTOFF CURRENT, Iqq. 

. 2) COLLECTOR CUTOFF CURRENT, Icap. 

3) COLLECTOR SATURATION VOLTAGE, V tt (SAT) 

4) STATIC FORWARD CURRENT TRANSFER RATIO, h FE> SEE NOTE 3. 

D. THE DATA SHALL BE PRESENTED IN A MAIMER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN 
THE FIIML AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 

mwiB mnsiffit 
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MOTICC — WHtM GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ART PURPOSE OTHER THAR IH CORRECTOR WITH A DEFINITELY 
RELATED GOVERNMENT FROCUREHERT OFCRATIOR. THE URITED STATES 60VERR. 
■ERT THERERT IRCURS NO RESFORSIRILITT HOR ART OBLIGATION WHATSOEVER: 
ARO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN AMT WAT SUFFLICO THE SAID DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
MOT TO RE RE6AR0CD DT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMV 
PATENTEO INVENTION THAT MAT IN ANT WAV RE RELATED THERETO. 


TABLE II 


ELECTRICAL CHARACTERISTIC AT Tc = 25°C A 1000 CPS 
(UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

i TEST 1 rwimna 

LIM 

TS 

UNITS 

CONDITIONS 

OTIVIDUL. 

MIN ] 

MAX 

COLLECTOR CUTOFF CURRENT 

1 E=0 

VCB=80V 

ICBO 

n 

2 

NA 

COLLECTOR CUTOFF CURRENT 

1 E=0 

VCB=80V 

TC=150°C 

ICBO 

mmmm 

10 

UA 

EMITTER CUTOFF CURRENT 

IC=0 

VEB-5V 

IEBO 

fl 

2 


EMITTER TO BASE 

BREAKDOWN VOLTAGE 

1E=100UA 

IC=0 

BVEBO 

m 

B 

VOLTS 

COLLECTOR TO EMITTER (SEE 
BREAKDOWN V0LTA6E NOTE 4) 

1C=100MA 
RBE=10/V 

BVCER 

80 

B 

VOLTS 

COLLECTOR TO BASE 

BREAKDOWN VOLTAGE 

1C=100UA 

1 E=0 

BVCBO 

100 

B 

VOLTS 

SWITCHBACK VOLTAGE ( ^ E 4) 

1C=30MA 

1 B=0 

LVCEO 

60 

B 

VOLTS 

■ETminil: .liliM: HfflTO3l 

IC=1MA 

VCE=10V 

hFE 1 
hFE 2 

.9 

B 

EB 

STATIC FORWARD CURRENT/SEE \ 
TRANSFER RATIO, RATIO W>TEl] 

1C=100UA 
VCE=10V 

hFE 1 
hFE 2 

.9 

B 

— 

COLLECTOR SATURATION 

VOLTAGE 

1C=50MA 

1B=5MA 

VCE(SAT) 

n 

B 

VOLTS 

BASE SATURATION VOLTAGE 

1C=50MA 

1B=5MA 

VBE(SAT) 

D 

.9 

VOLTS 

BASE VOLTAGE DIFFERENTIAL 
(ABSOLUTE VALUE) 

IC=1MA 

VCE=5V 

IVBE-1 

VBE 21 

B 

5 

MV 

BASE VOLTAGE DIFFERENTIAL 
(ABSOLUTE VALUE) 

1C=100UA 
VCE=5V 

IVBE-1 

VBE 21 

B 

5 

MV 

BASE VOLTAGE DIFFERENTIAL 
CHANGE 

1C=100UA 
VCE=5V 
TA*-55°C TO 
125°C 

6 IVBE-1 

VBE 21 

— 

10 

UV/°C 

SMALL-SIGNAL, SHORT-CIRCUIT 
INPUT IMPEDANCE 

1 C=1MA 
VCB=5V 

hib 

20 

30 

OHMS 

OUTPUT CAPACITANCE 

1E-0 

VCB=10V 

f=140KC 

Cob 

— 

15 

UUF 

INPUT CAPACITANCE 

IC=0 

VEB=0.5V 

f=140KC 

Cib 

— 

85 

UUF 

NOISE FIGURE 

1C=300UA 
VCE=10V 

BW=1 

Rg=510iL 

NF 

-- 

10 

db 

SMALL-SIGNAL, SHORT-CIRCUIT 
FORWARD CURRENT TRANSFER 
RATIO 

1C=50MA 
VCE=10V 
f=20MC 

hfe 

3 


— 

COLLECTOR CUTOFF CURRENT 

VCB=80V 

TC=100°C 

ICBO 

— 

1 

UA 

NOISE VOLTAGE (SEE NOTE 2) 

1 _ 

VCE* 5V 

IC = 100UA 
■f* 1KC 
Rg-liOL 


mmmm 

.015 

UV/f^7 
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POWER 

DISSIPATION 
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VDC 

VDC 

VDC 

WATTS 

WATTS 

60 

100 
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NOTES * 

1. LOWEST VALUE OF hFE SHALL BE hFEl (NUMERATOR). 


2. TO BE MEASURED ON QUANTECH NOISE ANALYIZER MOD. 310 
OR 311 OR EQUIVALENT. 

3. AT LOWEST SPECIFIED COLLECTOR CURRENT, IC 

4. PULSE CONDITIONS • LENGTH * 300 U SEC, DUTY CYCLE* 1% 
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_ TABLE Ml _ 

ADDITIONAL ELECTRICAL CHARACTERISTIC AT TC = 25°C l 1000 t 


EIA 

TYPE NO. OR 

DESIGNATION ELEMENTS PARAMETER 

(FOR REF PER DEVICE 

ONLY) _ 

SMALL-SIGNAL, SHORT- 
CIRCUIT FORWARD 
2 CURRENT TRANSFER 
RATIO 

SMALL-SIGNAL, SHORT- 
CIRCUIT INPUT 
IMPEDANCE 

SMALL-SIGNAL, OPEN 
CIRCUIT OUTPUT 
ADMITTANCE 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
. RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
_ RATIO _ 

ALL REQUIREMENTS 
2 OF -1. 

SMALL-SIGNAL SHORT- 
CIRCUIT FORWARD 
CURRENT TRANSFER 

_ RATIO _ 

SMALL-SIGNAL, SHORT- 
CIRCUIT FORWARD 
2 CURRENT TRANSFER 

RATIO 

SMALL-SIGNAL, SHORT- 
CIRCUIT INPUT 
IMPEDANCE 

SMALL-SIGNAL, OPEN 
CIRCUIT OUTPUT 
ADMITTANCE 
STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


CPS (UNLESS OTHERWISE SPECIFIED) 


TEST evuoni LIMITS iuii, 
CONDITIONS MTnTMAT U,,IT 


1C=1MA 
VCE=5V 

hf* 

50 

150 

— 

IC=1MA 

VCE=5V 

hi* 

1000 

4000 

OHMS 

1C=1MA 
VCE=5V 

ho* 

4 

16 

UMHO 

1C=10UA 
VCE=10V 

hFE 

25 

75 

— 

1C=100UA 
VCE=10V 

hFE 

30 

90 

— 

IC=1MA 

VCE=10V 

hFE 

40 

120 

— 

1C=10MA 
VCE=10V 

hFE 

50 

150 

— 


I C=1MA 
VCE=10V 


IC=1MA 
VCE=5V 


IC=1MA 
VCE=5V 

IC=1MA 
VCE=5V 

IC=10UA 
VCE=10V 

IC=100UA 
VCE=10V 

IC=1MA 
VCE=10V 

IC=10MA 
VCE=10V 

IC=300UA 
VCE=10V 


80 120 “ 


75 180 — 


hi* 

MM 

500C 

ho* 

— 

20 

hFE 

40 

100 

hFE 

60 

125 

hFE 

80 

150 

hFE 

90 

180 

hFE 

75 

125 
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2 


1 
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_ ' TABLE III CONTINUED * 

ADDITIONAL ELECTRICAL CHARACTERISTICS AT TC = 25°C A 1000 CPS (UNLESS OTHERWISE SPECIFIED) 
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NUMBER 


1010376-4 
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DESIGNATION 
(FOR REF 
ONLY) 


NO. OR 
ELEMENTS 
PER DEVICE 
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TEST SYMBOL I LIMlTS I yuiT 
CONDITIONS SYMBDL |m7nI MAX UN,T 


ALL REQUIREMENTS OF 

-1 __ 

SWITCHBACK VOLTAGE lc=10MA, LV C £0 80 - VOLTS 

I B=0 

STATIC FORWARD VCE-l.OVDC hFE 50 - 

CURRENT TRANSFER lc=5MA 


STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

COLLECTOR TO EMITT 
BREAKDOWN VOLTAGE 


i c «iooma bvcer wo" 


VOLTS] 


REVISIONS 
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NOTICE - «M(N GOVKRNHCNT ORAWINM. SPCCIFICATIONS. OR OTHE* DATA 
ARE USED TOR ART PURPOSE OTHER THAR IH COHHECTIOR WITH A DEFINITELY 
RELATED SOVERRMERT PROCUREMEHT OPERATION THE UNITEO STATES GOVERN- 
MENT THERERT INCURS NO RESPONSIRILITT NOR ART OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IH ANT WAT SUPPLIEO THE SAID DRAWINCS SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE RE6AR0ED RV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSIN6 THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEV- 
INR ANT RISHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION TNAT MAT IN AMT WAT RE RELATEO THERETO. 


.M 9Z20I0I 


REQUIREMENTS: 
i. GENERAL: 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS OF ND 1002051,UNLESS MODIFIED OR AMMENDEDBY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. - PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER ND-1002215, CLASS I, CODE 2. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1) LEAD DATA:' KOVAR WITH GOLD PLATING PER ND1015402 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

2) MARKING: THE NASA DRAWING NO. (LAST THREE DIGITS REQ'D), DASH NO. AND THE MFGR'S 
NAME, TRADEMARK OR CODE; DATE CODE, LOT CODE, AND SERIAL NO. SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE PART PER ND-1002019. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA DRAWING NO. THE MFGR'S PART NO. MAY 
APPEAR ON THE PACKAGE. 


3) MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 


ELECTRICAL REQUIREMENTS: PER TABLE II & III 
D COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 

2) EMITTER CUTOFF CURRENT (lEBO) 

3) SWITCHBACK VOLTAGE (LVCEO) 

4) STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

5) STATIC FORWARD CURRENT TRANSFER RATIO, RATIO. 
BASE VOLTAGE DIFFERENTIAL. 

COLLECTOR SATURATION VOLTAGE Vce(SAT) 


4. SPECIAL CONDITIONING BY SUPPLIER?—- 1 

• .A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE F 

FOLLOWING SCREENING TESTS PERFORMED DURING THE 
TIME INTERVAL BETWEEN THE FINAL SEAL AND THE', (h) Q 
240 HOUR BURN-IN. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE ^ ORIENTATION 0 J 
PER MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28K G K 
MINIMUM IN THE Y 1 ORIENTATION. 

(2) HELIUM LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION 
C, PROCEDURE III a OR b. A LEAK RATE OF 1 X 10" 8 ATM • 

CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 
GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS; 

1. AMBIENT TEMPERATURE: 25° ± 5°C 

2. COLLECTOR VOLTAGE V C e: 45 i 5 VDC PER ELEMENT 

3. POWER DISSIPATION: 150 MW i 10% PER ELEMENT 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD WE FOLLOWING • 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

1) EMITTER CUTOFF CURRENT, I^q. 

■ 2) COLLECTOR CUTOFF CURRENT, l CB0 

3) COLLECTOR SATURATION VOLTAGE, V CE (sflT ) 

4) STATIC FORWARD CURRENT TRANSFER RATIO, h FE| SEE NOTE 3. 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING ANO THE PERCENT CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 

- SMI® mnS,M MMftMBH® 

l»RE THAN 20% IN h EE OR HAVING INCREASED MORE THAN 3 TIMES IN Iran 
(TH E ABSOLUTE CHANGE'MUST BE GREATER THAN 5 NANOWPERE) SHALL NOrBE 
,-- 
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A. ELECTRICAL RATING; PER TABLE I 

B. ELECTRICAL CHARACTERISTICS: PER TABLES II & III 

C. STORAGE AND OPERATING JUNCTION TEMPERATURE:-65 # C TO *200 C 

D. POWER DISSIPATION: (EACH ELEMENT) 

1 ) AT 25°C CASE TEMPERATURE: 1.5 WATTS. 

2 ) AT 1D0°C CASE TEMPERATURE: 860 MILLIWATTS. 

3) AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

E. POWER DISSIPATION (DUAL) TOTAL: 

1 ) AT 25°C CASE TEMPERATURE: 3 WATTS. I- 

2 ) AT 100°C CASE TEMPERATURE: 1.7 WATTS. _ 

3) AT 25°C AMBIENT TEMPERATURE: 600 MILLIWATTS. 
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TABLE 11 


ELECTRICAL CHARACTERISTIC AT Tc = 25°C & 1000 CPS 
(UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

TEST 

CONDITIONS 

SYMBOL 

COLLECTOR CUTOFF CURRENT 

1 E=0 

VCB=80V 

ICBO 

COLLECTOR CUTOFF CURRENT 

1 E=0 

VCB=80V 

TC=150°C 

ICBO 

EMITTER CUTOFF CURRENT 

IC=0 

VEB=5V 

IEBO 

EMITTER TO BASE 

BREAKDOWN VOLTAGE 

1E-1CCUA 

IC=0 

BVEBO 

COLLECTOR TO EMITTER (SEE 
BREAKDOWN VOLTAGE NOTE 4) 

IC=10MA 
RBE=10 /V 

BVCER 

COLLECTOR TO BASE 

BREAKDOWN VOLTAGE 

1 C=100UA 

1 E=0 

BVCBO 

(SEE 

SWITCHBACK VOLTAGE 4) 

1C=30MA 

1 B=0 

LVCEO 

STATIC FORWARD CURRENT/SEE ^ 
TRANSFER RATIO, RATIO UoTElJ 

IC=1MA 

VCE=10V 

hFE 1 
hFE 2 

STATIC FORWARD CURRENT/SEE \ 
TRANSFER RATIO, RATIO WOTEl) 

1C=100UA 
VCE=10V 

hFE 1 
hFE 2 

COLLECTOR SATURATION 

VOLTAGE 

1C=50MA 

1B=5MA 

VCE(SAT) 

BASE SATURATION VOLTAGE 

1C=50MA 

1B=5MA 

VBE(SAT) 

BASE VOLTAGE DIFFERENTIAL 
(ABSOLUTE VALUE) 

1C=1MA 
VCE=5V 

IVBt-1 

VBE 21 

BASE VOLTAGE DIFFERENTIAL 
(ABSOLUTE VALUE) 

1C=100UA 
VCE=5V 

IVBE-1 

VBE 21 

BASE VOLTAGE DIFFERENTIAL 
CHANGE 

1C=100UA 
VCE=5V 
TA*-55°C TO 
125°C 

4IVBE-1 

VBE 21 

SMALL-SIGNAL, SHORT-CIRCUIT 
INPUT IMPEDANCE 

1C=1MA 
VCB=5V 

hib 

OUTPUT CAPACITANCE 
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NOTESi 
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TABLE III 


ADDITIONAL ELECTRICAL CHARACTERISTIC AT TC = 25°C & 1000 CPS (UNLESS OTHERWISE SPECIFIED) 


NASA 

EIA 

TYPE 

DESIGNATION 
(FOR REF 

ONLY) 

NO. OR 
ELEMENTS 
PER DEVICE 

PARAMETER 

TEST 

SYMBOL 

LIMITS 

UNIT 

PART NUMBER 

CONDITIONS 

MIN 

MAX 

1010376-1 

2N2060 

2 

SMALL-SIGNAL, SHORT- 
CIRCUIT FORWARD 
CURRENT TRANSFER 
RATIO 

1C=1MA 
VCE=5V 

HM 

50 

150 

— — 




SMALL-SIGNAL, SHORT- 
CIRCUIT INPUT 
IMPEDANCE 

1C=1MA 
VCE=5V 


1000 

4000 

OHMS 




SMALL-SIGNAL, OPEN 
CIRCUIT OUTPUT 
ADMITTANCE 

1 C=l»iA 
VCE=5V 

hoe 

4 

16 

UMH0 




STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

1C=10UA 
VCE=10V 

hFE 

25 

75 

B 
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CURRENT TRANSFER 
RATIO 

IC=100UA 

VCE=10V 

hFE 

30 

90 

■ 




STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

1C=1MA 
VCE=10V 

hFE 

40 

120 

H 




STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

1C=10MA 
VCE=10V 

hFE 

50 

150 

□ 

1010376-2 


2 

ALL REQUIREMENTS 

OF -1. 


i 







SMALL-SIGNAL SHORT- 
CIRCUIT FORWARD 
CURRENT TRANSFER 
RATIO 

1C=1MA 
VCE=10V 

hfe 

80 

120 

— 

1010376-3 
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1C=1MA 
VCE=5V 

hfe 

75 

180 

— 




SMALL-SIGNAL, SHORT- 
CIRCUIT INPUT 
IMPEDANCE 

1C=1MA 
VCE=5V 

hie 
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SMALL-SIGNAL, OPEN 
CIRCUIT OUTPUT 
ADMITTANCE 

1C=1MA 
VCE=5V 

hoe 
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20 

UMH0 
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CURRENT TRANSFER 
RATIO 

1C=10UA 
VCE=10V 

hFE 

40 

100 

— 




STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

1C=100UA 
VCE=10V 

hFE 

60 

125 

— 




STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

1C=1MA 
VCE=10V 

hFE 

80 

150 

—— 




STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

1C=10MA 
VCE-10V 

hFE 

90 

180 
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CURRENT TRANSFER 
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VCE=10V 

hFE 

75 

125 
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TABLE III CONTINUED 


ADDITIONAL ELECTRICAL CHARACTERISTICS AT TC = 25°C & 1000 CPS (UNLESS OTHERWISE SPECIFIED) 
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LIMITS 
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— *Ht» GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
2??»rJn 0 J£?.t , L T rry" rO,e °™ E " ™*" '*• CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
' NCU " S «° «SPONSIS.L.TT NOR ANT OSLIGATIOR WHATSOEVER 
2 m ?2?L»? C . T ..I!! AT THC *°V18MI«NT **V HAVE formulateo. FURNISHED. ON 
EUPPLIEO the said drawings, specifications or other data is 

"° T C "****D*?_ BY IMPLICATION OR OTHERWISE AS IN ANT MANNER 

ViS***^!!* J.l* MOLOt * °* AHV OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE USE OR SELL ART 
PATENTED INVENTION THAT MAT IN ANT WAV RE RELATED THERETO* 



92.20101 



TAKEN FROM BUUEPS DUG C2318944 


NOTES: 

1. GENERAL REQUIREMENTS FOR EACH SECTION. UNLESS OTHERWISE SPECIFIED. 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500, IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 ♦ 3 DEGREES CENTIGRADE. (AMBIENT): 

COLLECTOR TO EMITTER VOLTAGE (VCEO): 60 VOLTS DC. 

COLLECTOR TO EMITTER VOLTAGE (VCER): 80 VOLTS DC (RBE < 100). 

COLLECTOR TO BASE VOLTAGE (VCBO): 100 VOLTS DC. 

EMITTER TO BASE VOLTAGE (VEB0): 7 VOLTS DC. 

POWER DISSIPATION: (EACH SECTION) 

AT 25*C CASE TEMPERATURE: 1.5 WATTS. 

AT 100*0 CASE TEMPERATURE: 860 MILLIWATTS. 

AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS. 

POWER DISSIPATION (DUAL) TOTAL: 

AT 25*C CASE TEMPERATURE: 3 WATTS. 

AT 100«C CASE TEMPERATURE: 1.7 WATTS. 

AT 25*C AMBIENT TEMPERATURE: 600 MILLIWATTS. 

C. TEMPERATURE RANGE: 

STORAGE: MINUS 65 TO PLUS 200 DEGREES CENTIGRADE. 

OPERATING JUNCTION: PLUS 200 DEGREES CENTIGRADE, MAX. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE I AND II. 

tTPD: AS SPECIFIED HEREIN WITH MAXIMUM ACCEPTANCE NUMBER 3 PER MIL-S-19500. 

TEST DATA SHALL BE FURNISHED UPON REQUEST. 

ORDERS SHALL BE FILLED FROM ONE MANUFACTURING LOT, HOWEVER, ORDERS WHICH ARE 
GREATER THAN ONE MANUFACTURING LOT MAY BE FILLED FROM ADDITIONAL LOTS SUPPLIER 
SHALL CONFORM WITH THE QUALITY ASSURANCE PROVISIONS OF ND1015404 SECTION_ 

2. CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, NPN, DOUBLE-DIFFUSED, 

B. CASE: METAL, SUITABLY PROTECTED TO WITHSTAND ENVIRONMENTAL REQUIREMENTS. 

C. LEADS: SIX (6), SOLDERABLE, FLEXIBLE AND WELDABLE SOLID "KOVAR CONDUCTORS 

GREASE AND OIL FREE; GOLD FLASHED PER ND PS1015402. 

A CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL WITHSTAND AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

D. HEADER: SHALL BE HERMETICALLY (GLASS-KOVAR) SEALED AND IMPERVIOUS TO LIGHT. 

E * I™!*; Z! IL ' S ' ,,50(I AND SHflLL INCLUDE THE MANUFACTURER'S NAME AND OR SYMBOL, DATE CODE 

AS WELL E AS^! !' T J H Tn N 2c fl ,!l 0 ' SHflLL ® PPEflR ° N EACH INTERI0R flND EXTERIOR SHIPPING CONTAINER 
AS WELL AS ON A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 

3. ENVIRONMENTAL REQUIREMENTS: SHALL MEET THE REQUIREMENTS OF ND 1002000 

4. PULSE CONDITIONS: WIDTH =300u sec; DUTY CYCLER 1%. 

5. LOWEST VALUE OF hFE SHALL BE HFE1 (NUMERATOR). 

6. VALUES SHOWN IN PARENTHESES IN TABLES, ARE APPLICABLE ONLY FOR 1010376-3. 

7. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

ORIGINAL SOURCE OF SUPPLY: 

FAIRCHILD SEMICONDUCTOR CORP. 

545 WHISMAN ROAD REV- 

MOUNTAIN VIEW. CALIFORNIA SHEET 1 
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COLLECTOR-2 


.034 MAX 


1010376-1 TYPE NO. SP-8126 

1010376-2 TYPE NO. SP8127 

SAME AS 2318944-1, EXCEPT, SUBSTITUTE FOR hfe (Ike) 
REQUIREMENTS; hfe s 80 TO 120 AT VCE=5V; IC=1nA; f*1kc; TA=25*C 
1010376-3 TYPE NO. SP-8143 

SAME AS 1010376-1, EXCEPT FOR ADDITIONAL REQUIREMENTS: 

HFE=75 TO 125 AT VCE=10V; IC=300uA; TA=25*C. (SEE NOTE 7) 

(CONTINUED ON SHEET 2) 
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__TABLE II_ 


TEST PROCEDURE. INSPECTION A SYMBOL S PER MIL-S-19500 


STANDARD TEST CONDITIONS. UNLESS OTHER WISE SPECIFIED: TA « 25*C 


PARAMETER 


SUB GROUP 1 


PHYSICAL DI MENS IONS 


SUB GROUP 2: 


SOLDERING 

TEMPERATURE CYCLING 

THERMAL SHOCK 
MOISTURE RESISTANCE 


SUB GROUP 3: 


SHOCK 

CONSTANT ACCELERATION 
VIBRATION FATIGUE 
VIBRATION VARIABLE FREQUENCY 


SUB GROUP 4: 


LEAD FATIGUE 


SUB GROUP 5: 


BAROMETRIC PRESSURE 
(OPERATING) 

SALT ATMOSPHERE 


SUB GROUP 6 : 
STORAGE LIFE 


SUB GROUP 7: 


OPERATING LIFE 


END POINTS 


END POINTS FOR SUB GROUPS 
2.3.5.6 AND 7 


ADDITIONAL 

END POINTS FOR SUB GROUPS 
6 AND 7 


GROUP B 


LTPD (X) 



PER MIL-S-19500 

-65 TO *200*0, 3 CYCLES PER MIL-STD-202 
METHOD 102. TEST CONDITION C 
100*C TO 0*C 
PER MIL-S-19500 


1500 G. 0.5m SEC. 5 BLOWS IN XI. Y1, Y2, 

Z1 DIRECTIONS, 20 BLOWS TOTAL 

20.000G 

20G 

20G FROM 5 TO 2000 CYCLES LIMITED TO 
.50A, 3 CYCLES. 15 MINUTES PER CYCLE 
MINIMUM._ 


PER MIL-S-19500. EXCEPT NO 3/32 
RESTRICTION 


200,000 FEET t Z 60 SEC. USE ICBO 
END POINT TEST 
MIL-S-19500_ 


Tstg»200*C *5*C, METHOD B. 1000 HR. 


P=600mW, VCB=50V MIN., TA=25*C, 
METHOD B 1000 HR. 


COMBINED 



COMBINED 



IC*1mA 

VCE=10V 



I E=0 
VCB=80V 


1mA 

VCB=10V 


HFE 1 .87 

hFE 2 
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REQUIREMENTS: 

1. GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 
MENTS OF MlL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND1002215 
CLASS 1, CODE 2. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404 CUSS 2. 

D. INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2. INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 

B. RESISTANCE TOLERANCE: SEE TABLE. 

C. TEMPERATURE COEFFICIENT: ABOVE 10 15 PPM/°C, (EXCEPT AS SPECIFIEI 

IN NOTE 2)10(110 1 030 PPM/°C, 1 0 AND BELOW AO PPM/°C. 

D. LEAD DATA: WELDABLE GRADE A GOLD PLATED NICKEL 

Pe«R ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO l 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER ND 1002019 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER’S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE.. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER PER MIL-STD-129 


3. DESIGN REQUIREMENTS: 

A. POWER RATIN6: 1/10 WATT AT ♦125°C DERATED TO ZERO AT 145°C 

B. MAXIMUM V0LTA6E RATING: 150 VOLTS. /crr x 

C. STABILITY: 100 PPM/YEAR AT >25 0 C AT 1/2 RATED POWER.( N s 0 ^| 2 ) 

D. TEMPERATURE RANGE: MINUS 65°C TO PLUS 12S°C. v 

■ e. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PUNE, THROUGH 90° IN ONE DIRECTION. THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90 6 TO THE 
0RI6INAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

F. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 
OF FOUR (4) POUNDS MINIMUM. 


4 . SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS • 125°C • 1/10 WATT (AC OR DC). REJECT 

ANY PART WHICH CHANGES MORE THAN 0.1 % OR CANNOT MEET_ 

PURCHASE TOLERANCE. 


NOTES: 

1. RESISTANCE VALUES ABOVE 35K ARE NOT AVAILABLE, 
PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 
R-93, USING .001 MIN. DIA. WIRE. 


PROCURE ONLY FROM APPROVE0 SOURCES LISTED 
ON NDI002034 FOR THIS DRAWING 


SEE NOTE 1.- 
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REQUIREMENTS: 


GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 
MENTS OF MlL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER,ND1002215 
CLASS 1, CODE 2. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404 CLASS 2. 

INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


B. 


D. 


2 . 


INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 

B. RESISTANCE TOLERANCE: SEE TABLE. 

C. TEMPERATURE COEFFICIENT: ABOVE 10 15 PPM/ 0 C, (EXCEPT AS SPECIFIEI 

IN NOTE 2)lODTO 1 030 PPM/°C, 1 0 AND BELCH AO PPM/°C. 

D. LEAD DATA: WELDABLE GRADE A GOLD PLATED NICKEL 

ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO l 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER ND 1002019 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER'S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKIN6 OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER PER MIL-STD-129 


3. DESIGN REQUIREMENTS: 


A. 

B. 

C. 

D. 

E. 


F. 


POWER RATING: 1/10 WATT AT *12500 DERATED TO ZERO AT 145°C 
MAXIMUM V0LTA6E RATING: 150 VOLTS. /c _ c . 

STABILITY: 100 PPM/YEAR AT *25°C AT 1/2 RATED POWER 2i 
TEMPERATURE RANGE: MINUS 65°C TO PLUS 125°C. v ' 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PUNE, THROUGH 90° IN ONE DIRECTION. THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90 6 TO THE 
0RI6INAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 
OF FOUR (4) POUNDS MINIMUM. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS • 125°C t 1/10 WATT (AC OR DC). 
ANY PART WHICH CHANGES MORE THAN 0.1 % OR CANNOT* I 
PURCHASE TOLERANCE. 

NOTES: 

1. RESISTANCE VALUES ABOVE 35K ARE NOT AVAIUBLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 
R-93, USING .001 MIN. DIA. WIRE. 

PROCURE ONLY FROM APPROVED SOURCFS LISTED 
ON NDI002034 FOR THIS DRAWING 
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NONE 



MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


RESISTORS, FIXED, 
WW, PRECISION 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. SIZE 


NASA DRAWING NO. 


C 1010377 








































































DASH NOMINAL RES 
NO. RES TOL 
OHMS 



113 

15 iO.17. 

114 

17 • 

115 

19 

116 

21 

117 

23 

118 

25 

119 

27 

120 , 

29 

121 

31 

122 

33 

123 

35 

124 

37 

125 

39 

126 

41 

127 

43 

128 

45 

129 

47 

130 

49 

131 

51 

132 

53 

133 

55 

134 

57 

135 

59 

136 

61 

137 

63 

138 

65 

139 

67 

140 

69 

141 

71 

142 

73 

143 

75 

144 

77 

145 

79 

146 

81 

147 

83 

148 

85 

149 

87 

150 

89 

151 

91 

152 

93 

153 

95 

154 

97 

155 

99 

156 

101 

157 

103 

158 

105 

159 

107 

160 

109 

161 

111 

162 

113 

163 

115 

164 

117 " 



9V lit 0101 


DASH NOMINAL 
NO. RES 
OHMS 


NOTE 2: 


DASH NOMINAL RES 
NO. RES TOL 
OHMS_ 


165 H 9 10. 

166 121 

167 123 

168 125 

169 127 

170 129 

171 131 

172 133 

173 135 

174 137 

175 139 

176 141 

177 143 

178 145 

179 U7 

180 149 

181 151 

182 153 

183 155 

18+ 157 

185 159 

186 161 

187 163 

188 165 

189 167 

190 169 

191 171 

192 173 

193 175 

194 177 

195 179 

196 181 

197 183 

198 185 

199 187 

200 189 

201 191 

202 193 

203 195 

204 197 

205 199 

206 201 

207 700 

208 710 

209 720 

210 730 

211 740 

212 750 

213 760 

214 770 

215 780 

216 790 

217 800 

218 810 

219 820 

220 830 

221 840 

222 850 

223 860 

224 870 





DASH 301 TO 313 AND DASH 315, 316,345, fa) 
348,349 SHALL HAVE TEMP COEFFICIENT 
OF 3 PPM/°C BETWEEN THE (V 

TEMPERATURES OF 0*C TO *65*C. ' M 

AND SHALL HAVE SPECIAL STABILITY . 
FEATURE OF 50 PPM/YR • 25°C AT &> 

1/2 RATED POWER <w 


980 

990 

1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 



NOMINAL 

RES 

RES 

OHMS 

TOL 

740 

810 

890 

960 

1050 

1150 

± 1 % 

if 

42 

± i% 

25.842k 

±. 01 % 

25.70RK 

±. 01 % 

25.009K 

±. 01 % 


REVISIONS 


REPLACES REV J WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 62/0^ 

L REVISED PER TDRR 
M REVISED PER TDRR 2. 

N REVISED PER TDRR 6 Jf <8 

P REVISED PER TDRR O 7 3 / / 

R REVISED PER TDRR Oj/7 £>— 

)S REVISED PER TDRR 08941 

T REVISED PER TDRR )0045' 

U REVISED PER TDRR /PS'OY 

V REVISED PER TDRR 12608 _ 

_W_RE VISED PER TDRR 13388 _ 

Y REVISED PER TDRR 16598 

Z REVISED PFR TDRR 18746 
AA REVISED PER TDRR 20878 
A8 KEVlStO PER TUkR 2S371 


lb/O 

f-7-CT, 
Vtt /o 

imv 

% 

m 

im 

m 

m 




301 

866.980 

— - ~ i 

302 

1.9638K 


303 

2.6027K 


304 

305 

306 

4.000K 

8 .00OK 
12.500K 

SEE 
NOTE 2 

307 

25.000K 


308 

25.490K 


309 

30.000K 


310 

30.067K 


311 

44.999K 


312 

100.000K 


313 

128.146K 



335 1740 ±1% 
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SEE NOTE 2 _ 

346 25.013 K ±.01% 
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348 1560 *005% 

349 2384 ±005% 

SEE NOTE 2 
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REQUIREMENTS: 

1 . GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 
MENTS OF MlL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING P£R ND1002215 
CLASS 1, CODE 2. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404 CLASS 2. 

D. INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2 . INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 

B. RESISTANCE TOLERANCE: SEE TABLE. 

C. TEMPERATURE COEFFICIENT: ABOVE 10 Jl 15 PPM/°C, (EXCEPT AS SPEC 1 FIEE 
IN NOTE 2)10010-1 030 PPM/°C, 1 0 AND BELOW AO PPM/°C. 

D. LEAD DATA: WELDABLE GRADE A GOLD plated nickel 

F&r ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO L 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER ND 1002019 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER'S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER PER MIL-STD-129 


DESIGN REQUIREMENTS: 

A. POWER RATING: 1/10 WATT AT ♦125°C DERATED TO ZERO AT 145°C 

B. MAXIMUM VOLTAGE RATING: 150 VOLTS. , CP - v 

C. STABILITY: 100 PPM/YEAR AT ♦25°C AT 1/2 RATED POWERJn0TE2 

D. TEMPERATURE RANGE: MINUS 65°C TO PLUS 125°C. ' 

E. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 

UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PLANE, THROUGH 90° IN ONE DIRECTION. THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

F. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 

OF FOUR (4) POUNDS MINIMUM. 


4 . SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS t 125°C • 1/10 WATT (AC OR DC). REJECT 

ANY PART WHICH CHANGES MORE THAN 0.1* OR CANNOT MEET_ 

PURCHASE TOLERANCE. _ 

NOTES: _ 

1 . RESISTANCE VALUES ABOVE 35K ARE NOT AVAILABLE, _ 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 

R-93, USING .001 MIN. DIA. WIRE. - 

PROCURE ONLY FROM APPROVEO SOURCFS LISTED _ 

ON NDI002034 FOR THIS DRAWING 
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NOTES: 

1. GENERAL REQUIREMENTS: 

*• Hi, 1 I S ~£ HALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-93 

STYLE.R855, CHARACTERISTIC C; EXCEPT AS AND IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

I. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

D. POWER RATING: t/10 WATT AT ♦T25*C. 

E. TEMPERATURE COEFFICIENT: t15 PPM/»C OVER OPERATING TEMPERATURE 
RANGE, EXCEPT.FOR VALUES BELOW 20.QMS.I4IICH SHALL .BE it .GOG OMS WUIMM. 

F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

G. STABILITY: 100 PPM/YEAR AT *25*0 AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS 65*C TO PLUS 125*C. 

2. CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE DUMET LEADS PER NO PS1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAv MATERIAL SHALL ACCOMPANY EACH 
LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A 
TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT 
BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE BODY OF 
THE UNIT, WHILE IN THE PLANE, THROUGH 90* IN ONE DIRECTION, THEN 
BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL 
POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR 
(4) POUNDS MINIMUM. 

B. MARKING: NARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/ 
OR SYMBOL, TYPE NUMBER, RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL IN¬ 
CLUDE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

3. ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF NO 1002000. 

«. BURN IN: SHALL BE IN ACCORDANCE WITH NO 

5* SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NO 1015404 
CLASS I. 

4. INTERPRET DRAWING IN ACCORDANCE WITN STANDARDS PRESCRIBED BY MlL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THEREAT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 

IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR BELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


GENERAL REQUIREMENTS: 

A. UNITS SMALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-93 
CHARACTERISTIC C; EXCEPT AS AND IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

D. POWER RATING: 1/10 WATT AT ♦125*C. 

E. TEMPERATURE COEFFICIENT: i15 PPM/*C OVER OPERATING TEMPERATURE 
RANGE, EXCEPT FOR VALUES BELOW 20OHMS WHICH SHALL BE 1.00GX 
MAXIMUM. 

F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

6. STABILITY: 100 PPM/YEAR AT >25*0 AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS b5*C TO PLUS 125*C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS PER 
NO PS1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY 
EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER 
A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO 
UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
ROnY OF THE UNIT WHILE IN THE PLANE, THROUGH 90* IN ONE 
DIRECTION THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL TOSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
FOUR (4) POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME 
AND/ OR SYMBOL, TYPE NUMBER. RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALl 
INCLUDE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF NO 1002000. 

BURN IN: 100 HOURS 4125*C 41/10 WATT. REJECT ANY PART WHICH 
CHANGES MORE THAN 0.1* OR CANNOT MEET PURCHASE TOLERANCE. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404 CLASS I. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF Mll-R-93 
CHARACTERISTIC C; EXCEPT AS AND IN ADD ITI ON TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

0. POWER RATING: 1/10 WATT AT +125*C. 

E. TEMPERATURE COEFFICIENT: *15 PPM/*C OVER OPER AT ING TEMPERATURE 
RANGE, EXCEPT FOR VALUES BELOW 20 OHMS WHICH SHALL BE t.OOMl 
MAXIMUM. 

F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

G. STABILITY: 100 PPM/VEAR AT *25*0 AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS G5*C TO PLUS 125*C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS PER 
ND PS1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY 
EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER 
A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO 
UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
nnnv OF THE UNIT WHILE IN THE PLANE. THROUGH 90* IN ONE 
DIRECTION THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
* «CM«ICAL WAGEOR LACK OF PERFORMANCE SHALL BE 

EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
FOUR (4) POUNDS MINIMUM. 

B MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME 
ANO/ OR SYMBOL. TYPE NUMBER, RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALl 
INCLUDE NASA NUMBER, DASH NUMBER AND REV I S'ON LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF ND 1002000. 

BURN IN: 100 HOURS 4125*C #1/10 WATT. REJECT ANY PART WHICH 
CHANGES MORE THAN 0.1* OR CANNOT MEET PURCHASE TOLERANCE. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404 CLASS I. 

INTERPRET' DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

A WAIVE AS REQUIRED All INFORMATION PRESENTED 
ON THIS DRAWING EXCEPT LEAD MATERIAL SPEC 
«. PHYSICAL DIMENSIONS. 

□ uf^oN SPECIFIC INSTRUCTION BY (TO) TECHNICAL 

* directive procure this part as change 

LETTER C by ODERING TO VENDOR CATALOG HO. 
fc SPECIFICATIONS. REFERENCE ND 1 002034. 

C DISREGARD THIS NOTE IN ITS ENTIRETY IF 
REFERENCE ISMADE TO THIS DRAWING BY 
! OTHER THAN REVISION LETTER C. 
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NOTICE — WHEN 60VCRNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCURENENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREGT INCURS NO RESPONSItILITY NOR ANT OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO GE REGARDED GY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT GE RELATED THERETO. 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-93 
CHARACTERISTIC C; EXCEPT AS AND IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

D. POWER RATING: 1/10 WATT AT ♦125*C. 

E. TEMPERATURE COEFFICIENT: 115 PPM/*C OYER OPERATING TEMPERATURE 
RANGE, EXCEPT FOR VALUES BELOW 20 OHMS WHICH SHALL BE 1.006% 
MAXIMUM. 

f. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

G. STABILITY: 100 PPM/YEAR AT *25*C AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS 65*C TO PLUS 125 # C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS PER 
ND PS1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY 
EACH LOT SHIPPED. 

EACH LEAO SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER 
A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO 
UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 

BODY OF THE UNIT, WHILE IN THE PLANE, THROUGH 90* IN ONE 
DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 

original Position, no mechanical damage or lack of performance shall be 

EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
FOUR (4) POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME 
AND/ OR SYMBOL, TYPE NUMBER, RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALl 
INCLUDE NASA NUMBER. DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF ND 1002000. 

BURN IN: 100 HOURS 8125 # C #1/10 WATT. REJECT ANY PART WHICH 
CHANGES MORE THAN 0.1% OR CANNOT MEET PURCHASE TOLERANCE. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404 CLASS I. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-0-70327. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-9J 
CHARACTERISTIC C; EXCEPT AS AND IN ADDITION TO THE % 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

D. POWER RATING: 1/10 WATT AT ♦125 # C. 

E. TEMPERATURE COEFFICIENT: 115 PPM/*C OVER OPER AT ING TEMPERATURE 
RANGE. EXCEPT FOR VALUES BELOW 20OHMS WHICH SHALL BE l.OOGX 

MAXIMUM. 

F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

G. STABILITY: 100 PPM/YEAR AT +25*0 AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS G5*C TO PLUS 125*C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS PER 
ND PS1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY 
EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER 
A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO 
UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
BODY OF THE UNIT WHILE IN THE PLANE, THROUGH 90* IN ONE 
DIRECTION 'THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
FOUR (4) POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER MIL-STD-1J0 WITH MANUFACTURER'S NAME 
AND/ OR SYMBOL, TYPE NUMBER, RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
INCLUDE NASA NUMBER. DASH NUMBER AND REVISION.LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF NO 1002000. 

BURN IN: 100 HOURS B125 # C #1/10 WATT. REJECT ANY PART WHICH 
CHANGES MORE THAN 0.1* OR CANNOT MEET PURCHASE TOLERANCE. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404 CLASS I. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-93 
CHARACTERISTIC C; EXCEPT AS AND IN ADDITION TO THE % 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

D. POWER RATING: 1/10 WATT AT ♦125*C. 

E. TEMPERATURE COEFFICIENT: t15 PPM/*C OVER OPERATING TEHPERATURE 
RANGE. EXCEPT FOR VALUES BELOW 20 OHMS WHICH SHALL BE t.006% 
MAXIMUM. 

F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

G. STABILITY: 100 PPM/YEAR AT +25*C AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE; MINUS 65*C TO PLUS 125*C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS PER 
ND PS1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY 
EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER 
A TWO (2) POUND VERTICAL P'JLL (LEADS VERTICAL WITH RESPECT TO 
UNIT BODY). TWO (2) BENOS SHALL BE ACCOMPLISHED BY MOVING THE 

BODY OF THE UNIT. WHILE IN THE PLANE. THROUGH 90* IN ONE 
DIRECTION, THEN 3ACK 180* TO THE OPPOSITE DIRECTION AND BACK 90 TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCt SHALL BE 
EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
FOUR (4) POUNDS MINIMUM. 

B MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME 
AND/ OR SYMBOL. TYPE NUMBER. RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
INCLUDE NASA NUMBER. DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF ND 1002000. 

BURN IN: 100 HOURS #125»C #1/10 WATT. REJECT ANY PART WHICH 
CHANGES MORE THAN 0.1* OR CANNOT MEET PURCHASE TOLERANCE. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404 CLASS I. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-9J 
CHARACTERISTIC C; EXCEPT AS AND IN ADDITION TO THE % 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

0. POWER RATING: 1/10 WATT AT +125*0. 

E. TEMPERATURE COEFFICIENT: 115 PPM/*C OVER OPERATING TEMPERATURE 
RANGE. EXCEPT FOR VALUES BELOW 20OHMS WHICH SHALL BE 1.006* 
MAXIMUM. 

F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

G. STABILITY: 100 PPMAEAR AT +25*C AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS 65*C TO PLUS 125*C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS PER 
NO PS1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY 
EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER 
A TWO (2) POUND VERTICAL P'JIL (LEADS VERTICAL WITH RESPECT TO 
UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 

BODY OF THE UNIT. WHILE IN THE PLANE. THROUGH 90* INONE 
DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
FOUR (4) POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME 
AND/ OR SYMBOL. TYPE NUMBER. RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALl 
INCLUDE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF NO 1002000. 

BURN IN: 100 HOURS B125*C B1/10 WATT. REJECT ANY PART WHICH 
CHANGES MORE THAN 0.1* OR CANNOT MEET PURCHASE TOLERANCE. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
NO 1015404 CLASS I. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70J27. 
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NOTICE — WHEN 60VERNMCNT DRAWINCS. SPECIFICATION*. ON OTHEN OATS 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED DOVERNNENT PROCURENENT OPERATION. THE UNITED STATES GOVERN- 
WENT THERESY INCURS NO RESPONSIRILITY NOR ANY ORLIGATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
WOT TO RE REGARDED IT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 



GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-9J 
CHARACTERISTIC C; EXCEPT AS ANO IN ADDITION TO THE % 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

D. POWER RATING: 1/10 WATT AT ♦125*C. 

E. TEMPERATURE COEFFICIENT: *15 PPM/*C OVER OPERATING TEMPERATURE 
RANGE, EXCEPT FOR VALUES BELOW 20 OHMS WHICH SHALL BE 1.00GX 

MAXIMUM. 

F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

C. STABILITY: 100 PPM/YEAR AT *25*C AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS 65*C TO PLUS 125*C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS PER 
ND PS1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY 
EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER 
A TWO (2) POUND VERTICAL P'JLL (LEADS VERTICAL WITH RESPECT TO 
UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
RnnY OF THE UNIT WHILE IN THE PLANE, THROUGH 50* IN ONE 
DIRECTION THEN BACK 180* TO THE OPPOSITE DIRECTION AND BACK 50* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCt SHALL BE 
EVIDENCED AFTER THE TEST. „ ,. „ 

EACH LEAO SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
FOUR (4) POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER MIL-STD-1J0 WITH MANUFACTURER'S NAME 
AND/ OR SYMBOL. TYPE NUMBER. RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHAH 
INCLUDE NASA NUMBER. DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: / 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF NO 1002000. 

BURN IN: 100 HOURS 4125*C *1/10 WATT. REJECT ANY PART WHICH 
CHANGES MORE THAN 0.1* OR CANNOT MEET PURCHASE TOLERANCE. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404 CLASS I. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELV 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHEO. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA HI 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-93 
CHARACTERISTIC C; EXCEPT AS AND IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

D. POWER RATING: 1/10 WATT AT *125*C. 

E. TEMPERATURE COEFFICIENT: 115 PPM/*C OVER OPERATING TEMPERATURE 
RANGE, EXCEPT FOR VALUES BELOW 20OHMS WHICH SHALL BE 1.006* 

MAXIMUM. 

F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

G. STABILITY: 100 PPM/TEAR AT +25*0 AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS 65*C TO PLUS 125*C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS PER 
ND PS1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY 
EACH LOT SHIPPED. r 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER 
A TWO (2) POUND VERTICAL P'JLL (LEADS VERTICAL WITH RESPECT TO 
UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
BODY OF THE UNIT, WHILE IN THE PLANE, THROUGH 90* IN ONE 
DIRECTION, THEN BACK 1B0* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 
FOUR (4) POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER MIL-ST0-1J0 WITH MANUFACTURER'S NAME 
AND/ OR SYMBOL, TYPE NUMBER, RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
INCLUDE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF NO 1002000. 

BURN IN: 100 HOURS «125*C 41/10 WATT. REJECT ANY PART WHICH 
CHANGES MORE THAN 0.1* OR CANNOT MEET PURCHASE TOLERANCE. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404 CLASS I. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 
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REQUIREMENTS: 

6 EH un*ts shall be capable of meeting the applicable require¬ 
ments OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-93, LEVEL A. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404 CLASS 1. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

pr«i3T*Mrr yiiurs* SFf TABLE. 

RESiSTANCE TOLERANCE: SEE TABLE. 

TEMPERATURE COEFFICIENT: ABOVE 10 A 15 PPM/°C, 10JIT0 
1 * 30 PPM/°C, 1SI. AND 8EL0W 40 PPM/°C. 

LEAD DATA: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS 
PER ND PS 1015400. A CERTIFICATE OF COMPLIANCE OF LEAD 
MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE NASA PART 
NUMBER AND REVISION LETTER AND THE MANUFACTURER'S NAME 
AND/OR SYMBOL. THE 

IIaihifactiiRER'S PART NIMRFR MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER. 


DESIGN REQUIREMENTS: 

POWER RATING: 1/10 WATT AT *125°C DERATED TO ZERO AT 145°C 

MAXIMUM VOLTAGE RATIN6: 150 VOLTS. 

STABILITY: 100 PPM/fEAR AT ♦25°C AT 1/2 RATED POWER. 

TlMKtNATUNE RanrE: MiNUS 65°C TO PLUS 125°C. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PLANE, THROUGH 90° IN ONE DIRECTION. THEN BACK 
1110 ° TO THE OPPOSITE DIRECTION AND BACK 90® TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 
OF FOUR (4) POUNDS MINIMUM. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: 100 HOURS • 125°C t 1/10 WATT (AC OR DC). REJECT 

ANY PART WHICH CHANGES MORE THAN 0.1% OR CANNOT MEET_ 

PURCHASE TOLERANCE. _ 

NOTES: - 

1 . RESISTANCE VALUES ABOVE 35K ARE NOT AVAILABLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 

R-93, USING .001 MIN. DIA. WIRE. - 

PROCURE ONLY FROM APPROVEO SOURCES USTEO _ 

ON N0IOO2O34 FOR THIS DRAWING 
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REVISIONS 


REQUIREMENTS: 

GEM SJts SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 
MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-93, LEVEL A. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

INTBRPRCT^DRiMHNG^SWIUOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-B-70327. 

Inar lgi • on #truj nwvfcrmw^: 

RESISTANCE VALUES: SEE TABLE. 

RESISTANCE TOLERANCE: SEE TABLE. 

TEMPERATURE COEFFICIENT: ABOVE lOil 15 PPM/°C, 10JIT0 
1 St 30 PIW*C, lit AND BELOW 4-0 PPM/°C. 

LEAD DATA: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS 
PER ND PS 1015400. A CERTIFICATE OF COMPLIANCE OF LEAD 
MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE NASA PART 
NUMBER AND REVISION LETTER AND THE MANUFACTURER'S NAME 
Anu/uR SYmdwL* THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
UTTER. 


DESIGN REQUIREMENTS: 

POWER RATIN6: 1/10 WATT AT ♦125°C DERATED TO ZERO AT 145°C 

MAXIMUM VOLTAGE RATING: 150 VOLTS. 

STABILITY: 100 PIWYEAR AT ♦25°C AT 1/2 RATED POWER. 

TEMPERATURE RANGE: MINUS 65°C TO PLUS 125°C. 

EACH LEAD SHALL BE CAPABU OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHIU 
IN THE PLANE, THROUGH 90° IN ONE DIRECTION. THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCES AFTER THE TEST. 

EACH LEAD SHALL BE CAPABU OF WITHSTANDING AN AXIAL PUU 
OF FOUR (4) POUNDS MINIMUM. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: 100 HOURS t 125°C • 1/10 WATT (AC OR DC). REJECT 

ANY PART WHICH CHANGES MORE THAN 0.1* OR CANNOT MEET_ 

PURCHASE TOLERANCE. _ 

NOTES: - 

1. RESISTANCE VALUES ABOVE 35K ARE NOT AVAILABU, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- - 

R-93, USING .001 MIN. DIA. WIRE. - 

PROCURE ONLY FROM APPROVEO SOURCES LISTED _ 

ON N0IOO2O34 FOR THIS DRAWING 
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MOTICK - WHEN 60VCRNMCNT DRAWINC* SPtClMCATlOH* OR OTHER OAT* 
ARE UtEO rOR ART RURROSE OTHER THAN IN CONNECTION WITH A OIF MAI TILT 
RELATED GOVERNMENT PROCURE RENT OPERATION THE UNITEO * TATf **®**f!' 
KENT THERERT INCURS NO RESRONSIRILITT NOR ANT ORLI6ATION WHATSOEVER. 
ANO THE f ACT THAT THE GOVERNMENT NAT HAVE RORNULATEO FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINSS. SPECIE 1C AT IONS OR OTHER OATA IS 
NOT TO RE RESAROED RT INPLICATION OR OTHERWISE AS IN ANT NANNER 
LICSNSINC THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CON VET- 
INC ANT RI6HTS OR PERNISSION TO MANUFACTURE. USE OR SELL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATED THERETO 


REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE B JJ U |5 E " 

MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

«. PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-93, LEVEL A. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404 CLASS 2. 

D. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 

B. RESISTANCE TOLERANCE: SEE TABLE. 

C. TEMPERATURE COEFFICIENT: ABOVE 10JI 15 PPM^C, 10JIT0 
1 SI 30 PPM/°C, lit AND BELOW 40 PPM/°C. 

D. LEAD DATA: UNITS SHALL HAVE WELDABLE GRADE A NICKEL LEADS 
PER ND PS 1015400. A CERTIFICATE OF COMPLIANCE OF LEAD 
MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER MIL-STD-130 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER’S NAME 
AND/OR SYMBOL, THE 

MANUFACiURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKA 6 E. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER. 


3. DESI 6 N REQUIREMENTS: 

A. POWER RATING: 1/10 WATT AT ♦125°C DERATED TO ZERO AT 145°C 

B. MAXIMUM V0LTA6E RATING: 15Q VOLTS. 

C. STABILITY: 100 PPM/YEAR AT ♦25°C AT 1/2 RATED POWER. 

D. TEMPERATURE RANGE: MINUS S5°C TO PLUS 125°C. 

E. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PUNE, THROUGH 90° IN ONE DIRECTION. THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

F. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 
OF FOUR (4) POUNDS MINIMUM. 


4 SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS B 125°C • 1/10 WATT (AC OR DC). 
ANY PART WHICH CHANGES MORE THAN 0.1% OR CANNOT I 
PURCHASE TOLERANCE. 

NOTES: 

1 . RESISTANCE VALUES ABOVE 35K ARE NOT AVAIUBLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 
R-93, USING .001 MIN. DIA. WIRE. 

PROCURE ONLY FROM APPROVEO SOURCFS LISTED 
ON NDI002034 FOR THIS DRAWING 


SEE NOTE 1.- 
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A. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 

MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
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B. PACKAGING: UNITS SHALL BE PACKAGED PER .ND 1002129. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404 CUSS 2. 

D. INTERPRET DRAWING 

^ .. IN ACCORDANCE WITH GOVERNMENT STANDARDS 

PRESCRIBED IN MIL-D-70327. 
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A. RESISTANCE VALUES: SEE TABLE. 

B. RESISTANCE TOLERANCE: SEE TABLE. 
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REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 
MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN, 
ft. PACKAGING: UNITS SHALL BE PACKAGED PER .NO 1002129. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404 CUSS 2. 

D. INTERPRET DRAWING ' 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2 . INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE, 
ft. RESISTANCE TOLERANCE: SEE TABLE. 

C. TEMPERATURE COEFFICIENT: ABOVE 10* 15 PPM/°C, 10* TO 
1 St 30 PPM/°C. 1st AND BELOW 40 PPM/°C. 

0. LEAD DATA: mT~~ WELDABLE GRADE A GOLD plated NlOfL 

Fbr ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO L 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKIN6: MARK UNITS ND1002QJ9 ..... , WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER’S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER. 



OTE 1.- 


l zeoioi 


DESI6N REQUIREMENTS: 

A. POWER RATING: 1/10 WATT AT ♦125°C DERATED TO ZERO AT 145°C 

B. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

C. STABILITY: 100 PPM/YEAR AT ♦25°C AT 1/2 RATED POWER. 

D. TESPERATURE RA85E: MINUS «5°C TO PLUS 125°C. 
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IN THE PLANE, THR0U6H 90® IN ONE DIRECTION. THEN BACK 
1B0° TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 
OF FOUR (4) POUNDS MINIMUM. 
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AMO THE FACT THAT THE GOVERNMENT HAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO DL REGARDED RT IMPLICATION OR OTHERWISE AS IN AMT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTER INVENTION THAT MAT IN ART WAT BE MLATEO TMEMTO. 
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DASH NOMINAL RES 
NO. RES TOL 

_OHMS_ 

165 H 9 tO.l* 

166 121 

167 123 

168 125 

169 127 

170 129 

171 131 

172 133 

173 135 

174 137 

175 139 

176 14.1 

177 143 

178 145 

179 147 

180 149 

181 151 

182 153 

183 155 

184 157 

185 159 

186 161 

187 163 

188 165 

189 167 
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WLATCO COVCRMMINT FftOCUMUtMT 0*t■ATIOMTHf U"' ™ °* T * T *»T*OCV F ■ 

MINT THIHIY INCUftS HO MSfOtHltlUTT NO« ** * i, 0 " Hmui*HtO oil 
AMO TMC f ACT THAT YMt 0O¥t«MM*MT MAY HAVt fOOMULATtO^ * "“"I'*"*® -®* 

IN AMY WAY SULLIED TMt SAID D.AWIMM mClYICATIOM* OM OY «* DAY A I* 

HOY TO M MCAKOCO OY IMPLICATION OO OTMIOWIM AS IM Akt "V"' 4 " 

UCCHSIN6 TMt MOLOCH 00 AMY OYMCM PCMSOM O* '®* f0 *S! ,0 !UMW 

REQUIREMENTS: 
i crur&AL* 

A. UNITS SHALL BE CAPABLE OF MEETING THE 5ES U !5 C " 

MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

«. PACKAGING: UNITS SHALL BE PACKAGED PER .ND 1002129. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404 CUSS 2. . 

D. INTERPRET DRAWING 
IN ACCORDANCE WITH GOVERNMENT STANDARDS 

PRESCRIBED IN MIL-D-70327. 

. INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 

B RESISTANCE TOLERANCE: SEE TABLE. . 

C. TEMPERATURE COEFFICIENT: ABOVE 10X1 15 PPM/°C, (EXCEPT AS SPEC IF IB 
IN NOTE 2)l0ftT0 1 030 PPM/”C, 1 0 AND BELOW 40 PPM/ # C. 

D LEAD DATA: WELDABLE GRADE A GOLD PLATED NICKEL 

fm ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO l 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS .ND1002Q19 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER'S NAME 
AND/OR SYMBOL. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPIN6 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER. 


NOTE 1.- 


PmBER^AtTS^iXo WATT AT ♦l^C DERATED TO ZERO AT 145°C 

!: EH Mn » T C S AT 1/2 RATED P0WER^| 2 

D. TEMPERATURE RANGE: MINUS €5°C TO PLUS 125°C. 

E. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PLANE, THROUGH 90® IN ONE DIRECTION. THEN BACK 
ISO® TO THE OPPOSITE DIRECTION AND BACK 90® TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 
OF FOUR (4) POUNDS MINIMUM. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS • 125°C t 1/10 WATT (AC OR DC). REJECT 

ANY PART WHICH CHANGES MORE THAN 0.1% OR CANNOT MEET.- 

PURCHASE TOLERANCE. _ 

T^ES I STANCE VALUES ABOVE 35K ARE NOT AVAIUBLE, 

* PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 
R-93, USING .001 MIN. DIA. WIRE. - 

PROCURE ONLY FROM APPROVEO SOURCFS LISTED _ 

ON NDI 002034 FOR THIS DRAWING 
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NOTICE - WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS .ON OTHIR OATS 
•M UMD TOR AMT PURPOSE OTHER TMAM IN CONNECTION WITH A Of 
RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATE* SOVtRM- 
MENT THERERT INCURS NO RE SPONSIMILITY ROR ANYML• S*TION *” AT « ° n ^R 
ANO THE PACT THAT THE GOVERNMENT MAT HAVE FORMULATED ®* 

IN ANT WAT SUPPLIED THE SAID DAAWINGSSPfCIFICATIONSONOTHf R OATAIS 
MOT TO •( RECAROSO MT IMPLICATION OR OTHERWISE AS IN »"* 
LICENSING THE HOLDER OR ANT OT.IER PERSON 

IMG ANT RIGHTS OR PERMISSION TO MANUPACTURE. «**• ©• MLL 
PATENTED INVENTION TMAT MAT IN AMT WAT ME RELATEO THERETO 
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NOTE 2: DASH 301 TO 313 AND DASH 315, 31b 
SHALL HAVE TEMP COEFFICIENT 
OF 3 PPM/*C BETWEEN THE 
TEMPERATURES OF 0*C TO +65*C. 
AND SHALL HAVE SPECIAL STABILITY 
FEATURE OF 50 PPM/YR • 25°C AT 
1/2 RATED POWER 


K REPLACES REV J WITH CHANGES ANO 
UPGRADED TO CLASS A RELEASE 
PER TDRR VZ'OJZ 

L REVISED PER TDRR 

M REVISED PER TDRR 033/2. _ 

Tf REVISED PER TDRR 6 394 8 
T~ REVISED PER TDRR O 73 / / 

~ REVISED PER TDRR ■ 
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f-7-C^ <*>li 
jit/o M' 
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301 866.980 n ~ 

302 1.9638K 

303 2.6027K 

304 4.000K 

305 8.000K see; 

306 12.500K N0TE2 

307 25.000K 

308 25.490K 

309 30.000K 

310 30.067K 

311 44.999K 

312 100.000K 

313 128.146K ' r _ 

314 80K +1X 

“315 25.760K +.01 if 

316 125.574K +.01% 

SEE NOTE 2 
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DO NOT SCALE THIS DRAWING 
MATERIAL 
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-SEE NOTE 1; 


REQUIREMENTS: 

A^UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 
MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 
PACKAGING: UNITS SHALL BE PACKAGED PER .ND 1002129. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404 CLASS 2. . 

INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


b. 


c. 


D. 


B. 

c. 


S I 2. INSPECTION AND ACCEPTANCE: 
ft I A. RESISTANCE VALUES: SEE TABLE. 

RESISTANCE TOLERANCE: StE IaBLE. 

TEMPERATURE COEFFICIENT: ABOVE 10 Jt 15 PPM/°C, (EXCEPT AS SPECIFIE 
IN N0TE 2)l0flT0 1 (130 PPM/°C, 1 0 AND BELOW AO PPM/°C. 

D LEAD DATA: WELDABLE GRADE A SOLD plated hickb 

ft* ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO L 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS ND1007Q19 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER’S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER. 


3. 


DESIGN REQUIREMENTS: 


A. 

B. 

C. 

D. 

E. 


B 


F. 


POWER RATING: 1/10 WATT AT *125*0 DERATED TO ZERO AT 145°C 
MAXIMUM VOLTASE RATING: 150 VOLTS. / SEE 

STABILITY: 100 PPM/YEAR AT ♦25°C AT 1/2 RATED POWERJ^ote 
TEMPERATURE BASSE: MINUS *5°C TO PLUS 125*0 J 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PLANE, THROUGH SO* IN ONE DIRECTION. THEN BACK 
ISO* TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 
OF FOUR (4) POUNDS MINIMUM. 
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SPECIAL C0HDITI0NIN6 BY SUPPLIER: 

A BURN IN: 100 HOURS • 125°C • 1/10 WATT (AC OR DC). RE 
ANY PART WHICH CHANGES MORE THAN 0.1% OR CANNOT MEET 
PURCHASE TOLERANCE. 

NOTES: 

1 RESISTANCE VALUES ABOVE 35K ARE NOT AVAILABLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 
R-93, USING .001 MIN. DIA. WIRE. 

PROCURE ONLY FROM APPROVEO SOURCFS USTEO 
ON NOI002034 FOR THIS DRAWING 
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NOTE 2: DASH 301 TO 313 ANO DASH 315, 316 
K SHALL HAVE TEMP COEFFICIENT 
OF 3 PPM/*C BETWEEN THE 
TEMPERATURES OF. 0°C TO ♦65*C. 
ANO SHALL HAVE SPECIAL STABILITY 
FEATURE OF 50 PPM/YR • 25°C AT 
1/2 RATED POWER 
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LIC 0101 


RCQUIRfUENTSt 

1, WfMLt 

A. UKITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 
MENTS OF MlL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

«. PACKAGING: UNITS SHALL BE PACKAGED PER .ND 1002129. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF NS 1015404 CUSS Z. 

D. INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MlL-D-70327. 

2. INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABU. 

i -■* ^ MORIROtMWR OM RACHm*. #«*«P T • iWMf*' —- . 

cl TEMPERATURE COEFFI* cTENTt^ABOVrio Jl 15 PPM/°C,(except as SPEC IF I EC 
IW NOTE $10flTM030 IWC, 1 R AW BELOW 40 P«V*C. 

t o. LEAD tMlAs * RtLlWULE 6KAU£ A 60t0 f*t*TE0 WtCKtt 

ft* ND PS 1015400.' A CERTIFICATE OF COMPLIANCE TO L 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING; MARK UNITS W01002QJ9 WITH THE NASA PART 

NUMBER AND REVISION UTTER AND THE MANUFACTURER'S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 

IMNCMM0 Mf* IIMIIT A AIMIMUMW 

mmimt i w i nn wtms m« y««i i im«« umg^uuvi onirriiw 

CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER. 


DESIGN NEQUINtMENTS: 

A. POWER RATING; 1/18 WATT AT ♦125°C DERATED TO ZERO AT 145°C 
I. MAXIMUM VOLTAGE RATING; ISO VOLTS. /e __ . 

C. STABILITY; 100 POWYOR AT AT 1/2 RATES POWERJ N S 0 \| ? 

D. TBMRATURC RANGE: MINUS 88*0 TO PUIS 125*C. A 

E. EACN IXAB SHALL BE CAPABLE 6F WITHSTAND IRS TVS (2) SENDS 

OMEN A TVS (2) PMKB VERTICAL PULL (LEADS VERTICAL 
SITH RESPECT T8 UNIT SHIV). TWO (2) SERBS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE MKT, RHIU 
IN THE PLANE, THROUGH SG* l« ONE DIRECTION. THEN BACK 
1ST+ TO THE OPPOGITI IIIRCCTIM ANB BACK SO* TO THE 
e»;§!«*L PBStTIBN. NO tAHSASE SR UCX OF 

PERFORMANCE SHALL GE EVIDENCED AFTER THE TEST. 

F. EACN LEAS SHALL BE CAPADU OF WITHSTANiING AN AXIAL PULL 

m FOUR (4) POUND* Rill I MUM. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS G 125«€ G 1/10 WATT (AC OR DC). REJECT 1 

ANY PART WHICH CHANGES MORE THAN 0.1% OR CANNOT MEET_ 

PURCHASE TOLERANCE. _ 

NOTES: * _ 

1. RESISTASCE VALUES A5WE 35K ARE NOT AVAILABLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- - 

R-93, USING .001 MIN. BIA. WIRE. - 

PROCURE ONLY PROM APPROVEO SOURCFS U5TED 
ON MM002034 FOR THIS DRAWING 
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K REPLACES REV J WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGUS 
afc —— ± —— ±: — 

DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 
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NOTE 2: DASH 301 TO 513 AND DASH 315, 314 
... SHALL HAVE TEMP COEFFICIENT 
OF 3 PPM/*C BETWEEN THE 
TEMPERATURES OF 0*C TO *65*C. 
AND SHALL- HAVE SPECIAL STABILITY 
FEATURE OF 50 PPM/YR « 25°C AT 
1/2 RATED POWER 
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MOTICC — WMCN MVCRNMCNT DRAWINGS. SKCIFICATIONS. O* OTMH 0H» 

am utco ran ant winfom otmcr *man in conncction with a oifinitclt 

MLATCO ROVCRNMCNT PROCURCMINT OPERATION. THE UNITED STATE* GOVENN- 
NENT TMERERT INCURS NO RESPONSIBILITY NOR ANT *"*/*J* Vt JL 

AND THE fact THAT THE GOVERNNENT NAT HAVE FORNULATEO. t 
IN ANT WAT SURRLIEO THE SAID DRAWINGS. SRECIFICATION8 OROTHER DATA IS 
NOT TO M REGAROEO ST IMPLICATION OR OTHERWISE AS IN ANT "****■ 

LICENSINS THE HOLDER OR ANT OTHER PERSON ON CORPORATION. OR CON VET- 

REQUIREMENTS: 

BLUNTS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE- 
MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. PACKAGING: UNITS SHALL BE PACKAGED PER .ND 1002129. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404 CLASS 2. 

D. INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2 . INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 

wai pmiiisf. ere t*oi p 

B. tlLdiomnuL I uu-nmiwk.; r 

C. TEMPERATURE COEFFICIENT: ABOVE 10 SI 15 PPM/°C,(except as specifie 
IN NOTE 2}l00T0 1 030 PPH/°C, 1 0 AND BELOW 40 PPM/ # C. 

D. LEAD DATA: WELDABLE GRADE A GOLD PLATED NICKEL 

FDr ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO l 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER NO 1002019 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THL MANUFACTURER’S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKINS OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER. PER MIL-STD-129 


DESIGN REQUIREMENTS: 

A. POWER RATING: 1/10 WATT AT *12500 DERATED TO ZERO AT 145°C 

B. MAXIMUM V0LTA6E RATING: 150 VOLTS. /err > 

C. STABILITY: 100 PPM/YEAR AT *25°C AT 1/2 RATED POWERJtffjl 2 

D. TEMPERATURE RANGE: MINUS G5°C TO PLUS 125°C. v 

E. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 

UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY M0VIN6 THE BODY OF THE UNIT, WHILE 
IN THE PLANE, THROUGH 90® IN ONE DIRECTION. THEN BACK 
1B0° TO THE OPPOSITE DIRECTION AND BACK 90* TO THE 
0RI6INAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

F. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 

OF FOUR (4) POUNDS MINIMUM. 


4 SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS • 125°C • 1/10 WATT (AC OR DC). REJECT 

ANY PART WHICH CHANGES MORE THAN 0.1 % OR CANNOT* MEET._ 

PURCHASE TOLERANCE. _ 

NOTES: - 

1. RESISTANCE VALUES ABOVE 35K ARE NOT AVAILABLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- - 

R-93, USING .001 MIN. DIA. WIRE. - 

PROCURE ONLY FROM APPROVED SOURCES LISTEO _ 

ON NDI002034 FOR THIS DRAWING 
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. MOTICC — VHIK COVCRNNCNT 0, A WINES. SPECIFICATIONS. OH OTHEP DATA 
All USED FOA ANT PURPOSE OTHER THAR IR (CONNECTION WITH A OCFINITELV 
RELATED 60VERRMEHT PROCURERERT OPERATION THE URITED STATES 60VERR- 
MERT THEREAT IHCURS RO RESPORSIRILITT HOR ART OBLIGATION WHATSOEVER. 
AUO THE FACT THAT THE ROVERRHERT RAT HAVE FORRULATBD. FURNISHED OR 
IH ART WAV SUPPUEO THE SAID DRAWIRCS. SPECIFICATIONS OR OTHER DATA IS 
ROT TO RE RECAROEO AT IRPLICATIOR OR OTHERWISE AS IH ART 
licensing the holder or art other person or corporation, or corvet- 
7h« ary richts or perhissior to ranufacture. use. or sell any 

PATENTED INVENTION THAT HAT IN ANT WAT RE RELATED THERETO 


n neoioi 


DASH NOMINAL RES 
NO. RES TOL 
OHMS _ 


DASH NOMINAL 
NO. RES 
OHMS 


DASH NOMINAL RES 
NO. RES TOL 
OHMS _ 
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109 
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140 

141 

142 
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148 
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150 
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16,000 ♦ 1.0 % 
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100 
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4,700 
91,000 
1 ' 
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198 
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202 

203 
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205 

206 
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208 
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212 
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214 

215 
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217 

218 

219 

220 
221 
222 
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224 
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139 
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145 
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149 
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157 
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175 
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193 
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197 
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700 
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750 
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810 

820 
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850 
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225 

226 

227 

228 
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230 
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232 
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238 

239 

240 
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242 

243 
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245 

246 
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248 

249 

250 

251 
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253 
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255 

256 

257 

258 

259 

260 
261 
262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 


880 to.ijc 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 

1370 II 


DASH NOMINAL RES 
NO. RES TOL 

_OHMS_ 

275 1380 iO.l* 

276 1390 I 

277 1400 t 


NOTE 2: DASH 301 TO 313 AND DASH 315, 316 
SHALL HAVE TEMP COEFFICIENT 
OF 3 PPM/°C BETWEEN THE 
TEMPERATURES OF 0®C TO ♦65*C. 
AND SHALL HAVE SPECIAL STABILITY 
FEATURE OF 50 PPM/YR • 25°C AT 
1/2 RATED POWER 
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_ REVISIONS _ 

_ oncmmow 

REPLACES REV J WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 02' _ 

REVISED PER TDRR £>2'/7 < ? 
REVISED PER TDRR 0 J3/1 
REVISED PER TDRR 0 3?* 8 
REVISED PER TDRR O 3 // 
REVISED PER TDRR Z)2/7£~~ ■ 
REVISED PER TDRR 08941 
REVISED PER TDRR / O 0 41-5' " 

REVISED PER 


PATE APPROVAL. 

lh/a Ji* 

f-7-CT. uMi 
jti/o jtr' 

,.Z 

Mmn 

UM. ™ 

MMur. 

l/iyc-i 


292 

199K 


293 

208K 


294 

217K 


295 

226K 


296 

235K 


297 

244K 


298 

253K 


299 

262K 


300 

271K 


301 

866.98Q 

t .01 

302 

1.9638K 


303 

2.6027K 


304 

4.000K 


305 

8.000K 

SEE / 

306 

12.500K 

NOTE 2 

307 

25.000K 


308 

25.490K 


309 

30.000K 


310 

30.067K 


311 

44.999K 


312 

100.000K 


313 

128.146K 


314 

80K 

± 1 % 

315 

K.760T 

±. 01 % 

316 

125.574K 

±. 01 % 

! SEE NOTE 2 

317 

16.5 -TL 

± 1% 


DASH 

NOMINAL 

RES 

no/ 

RES 

OHMS 

TOL 

325 

740 

± 1 % 

326 

810 


327 

890 


328 

960 


329 

1050 

If 

330 

1150 

I 

331 

42 

± 1 % 


21.4 tl 

27.0 -n. 

33.7- FL 
43.0 JO- 

20.7- TL 

18.8- FL 
44.0-FL 
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UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 

Cambridge. Mam - 

DWC HO CONTRACT 4-^7 
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' MOTICC — «MCII WMINMN1 MtWKM. mCinCATIOMS. H OTNB* MU 
MM WHO rM ANY MIAMH OTMCR TMAH IN COMMCTION VtTN A MYiNITClY 
■BLATtD COVtAMMCNT MOCUHMNT OMMtlM. TNC WNITtO STATES •OVINN- 
■•NT TNCNKBY INCNNB MO MSFONSt*! LlTY MO* AMT OMLIMATIOM VMATSOtVSM: 
AM* TNC TACT THAT TMC SOWRNMCMT MAT HATS FONNNLATCO. FUMMISHCB O* 
I* AMT MAT SMMMIISB TMt SAID »*A«tN«S. SACCITICATIOMS O* *TM«* MAT A IB 
M*T TO AA ML6*MMi4> AT IMAkiCAfKMI 0* OTMAAHtiU AS IM ANT MANNCt 
LKSMSHIA TNC MOi.DC* ON AMT OTM«* PCMSOM O* COMAOMATIOM. O* COMVCT. 
ISC ANT RIAMTS 0* RCRMISSIOM TO MANUFACTURE USE. AM SCSI AST 
RATCMTB* IMVCMTIOM TMAT MAT IN AMT VAT BE RELATED TMCNCTO. 


■SEE NOTE 1.- 


l zeoioi 


REQUIREMENTS: 


A. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 

MENTS OF MlL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. PACKAGING: UNITS SHALL BE PACKAGED PER .NO 1002129. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

(IF ND 1015404 CUSS 2. 

0. INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

lueorPT imm a Novi AnrratAlirr* 

lIMFI MW • « «**• l%IM< FTWWtol 

A. RESISTANCE VALUES: SEE TABU. 

B. KtSIJJIANUE lULtttARUt: Mtk. IAMLE. ■ 

C. TEMPERATURE COEFFICIENT: ABOVE 10 Jt 15 PPM/ 0 C, (except as SPECIFY 

■ IN N011 l 030 PPN/*C, 1 fl AND BELOW AO PW"C. 

D. LEAD DATA: WELDABU GRADE A 4*6 PLATED NICKEL 

Pi* NO PS 1015400. A CERTIFICATE OF COMPLIANCE TB L 
THIS MjQUlREKNT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER NO 1002019 WITH THE NASA PART 

IIUM8ER AND REVISION LETTER AND THE MANUFACTURER’S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER’S PART NUMBER MAY APPEAR OR THE PART OR 
PACKA6L. MAKKIM Vf UNI I PAURMitS AND tXItKIUN SNIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
UTTER PER MIL-STD-J29_ 


4.000 

B7.5Q6 

BB.7S0 

90.000 

91,290 


92.500 
91,750 
95,000 
9B.250 

97.500 


50 

00 

50 

00 

M 



111,250 

t12,500 

50 



DCSIQN RCauiRCMENTS: 

A. PWMiEII RAT INC: 1/IB WATT AT ♦12S°C DERATED TO ZERO AT 145*5 

B. MXYitM VOLTAGE RATING: ISO VOLTS. . 

C. STABILITY: 100 PPM/VEAR AT ♦25“C AT 1/2 RATED POWER J n S 0 t! 2 ) 

* taiii»ATiiM aifMir Miattatt a»oDf» to mum v 



flNMMur. mmm 79 mm K 

IA6M LEAN SHALL DC CAPANU I W VilTHSTAJBINS TWO (2) BENDS 
IMBt A TM (2) POUND VUITiaL mx (LEADS VERTICAL 
1NITR RESPECT TO UNIT SOPD. TWO (2) SENDS SHALL BE 
ACCOMPLISHED NT MOVING T1IE B0UV OF TNC UNIT, WHIU 
III TNC PLANE, TIKS96N S0° IN ONI DIRECTION. THEN BACK 
)!»• TO TNC OPPOSITE BISECTI IM AMD BACK SO* TO TNC 
HitiSiSmL FQSiTKS. N9 iBXKMSSOL SKSASC 8N LACK OF 
P0FSNMANCC SMALL BE CVI1KNCE0 AFTER TMC TEST. 

EACH lCAS SHALL BE CAPABLE IF WtTMSTAJBINS AN AXIAL PULL 
W FOUR (4) POUHOS MINIMI. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS t 125°C 0 1/10 WATT (AC OR DC). REJECT 

ANY PART WHICH CHANCES MORE THAN 0.1% OR CANNOT MEET_ 

PURCHASE TOLERANCE. _ 

NOTES: * _ 

1. RESIST*•££ VAiUiS ASSrS SBK ARE KST AVAIU8U, 

PER THE PfoijI*r-urMTS OF THIS BRAWIN6 AND MIL- - 

R-B3, USING .001 MIN. DIA. WIRE. - 

PROCURE ONLY PROM APPROVE 0 SOURCES LISTED _ 

ON N0I002054 FOR THIS OR AWING 
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10,000 
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55,000 

45,000 

B7.S0Q 

90,000 

112,000 

154.500 
157,000 
r7f:» 

202.500 
225,000 

59,000 

20,000 

9,000 

29.000 



OCS TOt 
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29,000 90.10 
12.9001 I 
0.330| i 
0*290 T 

1 105 

2 
1 
4 

9 
0 
7 
0 
0 

10 
11 
12 
ii 
14 
19 
10 
1? 

14 

If 

12.900 I 

03.79C - i 

•5,000 
00.290 
•7,900 
88,750 
90,000 

91,25C 
92.50C 

93.790 
99,000 

90.290 

97.900 tl.OR 

98.790 
100,000 
101,250 
102,900 
109,790 
109,000 

100.290 



REDUCES ;rev j with (CHANGES MID 
(UPGRADED TO CLASS A RELEASE 
PER TDRR 01/0 
REVISED PER TDRR 0%4 If 
REVISED rciTTMIT 
REVISED PER tDRfi 
REVISED PER TDRR 
REVISED PER TDRR <5$y7$* 


REVISED PER TDRR 08941 


REVISED PER TDRR 


REVISED PER TORR/tf^r 


REVISED PER TDRR 12608_ 
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MOTION — VMCM COVfMIMKNT OMANIMM. •PfCIFICATIOMl. OH OTMM OATA 
AM UMD FON AHT hlHOlI OTMtA THAN IN CONMCTlOM WITH A OCriNITKLT 
MLATCO COVCIIMMCNT PNOCUMMINT OPC RATION. THI UNITtO STATf* OOVCRN- 
MINT TNIRCRT INCURS NO RCSAONSIRILITT NON ANT OOLICATION WNAfSOSVM. 
AM TNI TACT TNAT TNf NOVCRNNCNT HAT HAVt FORMULATKO. FURNISMIO OR 
IN ANT WAT tUPPtltB TM« SAID ORAWINRS. SMCIFICATIONS OR <> T «* '• 

MT TO M RCCARMO NT IMUCATION OR QTN1RWIM AS IN ANT 
UCCNSIN4 TUI HOLBCA OR ANY OTHER FCRSON OR CORPORATION. OR CON VET- 
INN ANT RINNTS OR RCRNISSMN TO NANUFACTUM. USE. OR «U AMS 
RATENTER INVENTION TNAT HAT IN ANT NAT RE RELATED THERETO 


neoioi 


_ REVISIONS 

DcacaiPTiON 


DASH NOMINAL 
NO. RES 
_OHMS 


DASH NOMINAL RES 
NO. RES TQL 

■ QtNffi 

105 16,000 tl. 0 % 

106 6,200 

107 100 

108 150 

109 7,500 

110 4,700 

111 91,000 

_112 _ 1 _;;_ 

113 15 * 0.12 

114 17 


118 

/ 25 

119 

27 

120 . 

29 

121 ' 1 '. 31 

122 

33 

123 

35 

124 

37 

125 

39 

126 

41 

127 

43 

128 

45 

129 

47 

130 

49 

131 

51 

132 

53 

133 

55 

134 

57 

135 

59 

136 

61 

137 

63 


0ASH N CM INAL RES 
NO. RES T0L 

_ OHMS _ 

165 H9 iO.l* 

166 121 I 

167 123 

168 125 

169 127 

170 129 

171 131 

172 133 

173 135 

174 137 

175 139 

176 141 

Hi 143 

178 145 

179 147 

180 149 

181 151 

182 153 

183 155 

184 157 

185 159 

186 161 

167 163 

188 165 

189 167 

190 169 

191 171 

192 173 

193 175 

194 177 

195 179 

196 181 

197 193 

198 185 

199 187 

200 189 

201 191 

202 193 

203 195 

204 197 

205 199 

206 201 


83 

H 207 

700 

85 

| 208 

710 

87 

I 209 

720 

89 

8 210 

730 

91 

1 211 

740 

93 

| 212 

750 

95 

8 213 

760 

97 

I 214 

770 

99 

| 215 

780 

101 

8 216 

790 - 

103 

| 217 

800 

105 . 

218 

810 

107 

219 

820 

109 

220 

830 

111 

221 

840 

113 

222 

850 

115 

223 

860 

HI_! 

224 

870 


225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 
261 
262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 


880 

890 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1220 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1120 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 


iO.l* 


DASH NOMINAL RES 
NO. RES T0L 

_ 0 HM§_ 

275 1380 10.1% 


NO. 

RES 

OHMS 

275 

1380 

276 

1390 

277 

1400 

278 

500 

279 

1 2100 

280 

1620 

281 

53K 

282 

64K 

283 

73K 

284 

127K 

285 

136K 

286 

145K 

287 

154K 

288 

163K 

289 

172K 

290 

181K 

291 

190K 

292 

199K 

293 

208K 

294 

217K 

295 

226K 

296 

235K 

297 

244K 

298 

253K 

299 

JLQSL 

262K 
271K 

301 

866.980 

302 

1.9638K 

303 

2.6027K 

304 

4.000K 

305 

8.000K 

306 

12.500K 

307 

25.000K 

308 

25.490K 

309 

30.000K 


DASH 301 TO 313 AND DASH 315, 316 
SHALL HAVE TEMP COEFFICIENT 
OF 3 PPM/*C BETWEEN THE 
TEMPERATURES OF 8*C TO ♦ 65*C. 
AND SHALL HAVE SPECIAL STABILITY 
FEATURE OF 50 PPM/YR E 25°C AT 
1/2 RATED POWER 


DASH 

NOMINAL 

RES 

NO. 

\ RES 

OHMS 

TOL 

325 

740 

± 1 % 

326 

810 


327 

890 


328 

960 


329 

1050 

if 

330 

1150 

f 

331 

42 

± !% 

332 

125.842K 

i.OW 

333 

25.70RK 

i. 01 % 

334 

25.009K 

i.OU 


REPLACES REV J WITH CHANCES M0 
UPGRADED TO CLASS A RELEASE 

PER TDRR Ol'Qji _——. 

REVISED PER TDRR 0141* 
'REVISED PER TDRR 03If 2. 

' REVISED PER TDRR 0 3 TE 8 
REVISED PER TDRR O 7 3 f / 
REVISED PER TDRR . 

REVISED PER TDRR 08941 
REVISED PER TDRR l O O^-S 1 " 

REVISED PER TDRR /fS'Of 
REVISED PER TDRR 12608_ 


Jr7-c* Mi 

K&Tn3c 

ppr 

tWwT 

k/u&t Ijt 


SEE/ 
NOTE 2 


310 30.067K 

311 44.999K 

312 100 . 000 K 

313 128.146K 

314 80K 

315 25.7MK - 

316 125.574K 
SEE NOTE 2 

(317 16-5 SI 

318 21-4 iT. 

319 . 27.0 -FL 

320 33.7-0. 

321 43.0-0. 

322 20.7-a 

323 18.8-0- 

324 44.0YT. 


K REPLACES J WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS A! 
±. _ ± ——- ± 

DO NOT SCALE THIS DRAWING 
MATERIAL 

HEAT TREATMENT 

FINAL FINISH 


APPLICATION 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAS 

Cammhmc. Mann HA59* 1 
WH^NP. _ CONTACT 497 

DRAWN 

APPROVAL if 'kHe&d 

APPROVAL_ 

NASA APPROVAL 

MIT APPROVAL 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


\ ! - ntMN# • vn#| * «rwM#t 

SPeciricATioM eoumoi. dnawim* 


[CODE IOENT NO. SIZE 


NASA DRAWING NO. 


C 1010377 

























NOTICE — WHEN GOVERNMENT DRAWINGS. SRECISICATIONS OR OTHER DATA 
ARE USED TOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIRILITV NOR ANY OBLIGATION WHATSOEVER 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IMG AMY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


REQUIREMENTS: 

1 . GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIRE¬ 

MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. PACKAGING: UNITS SHALL BE PACKAGED PER .ND 1002129. 

C- SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404 CLASS 2. 

0 . INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2. INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 
r RrSISTAMrc TniroANPF* SEE TABLE 

?! TEMPERATURE COEFFICIENT: ABOVE io* 15 PPM^C, (EXCEPT AS SPECIFIC 
IN NOTE 2)l0flT0 1 OX) PPM/°C, 1 fl AND BELOW 40 PPM/°C. 

D. LEAD DATA: WELDABLE GRADE A GOLD plated NICKEL 

PGR ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO L 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER ND 1002019 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER'S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER PER MIL-STD-129 


DESIGN REQUIREMENTS: 

A. POWER RATING: 1/10 WATT AT ♦125°C DERATED TO ZERO AT 145°C 

B. MAXIMUM V0LTA6E RATING: 150 VOLTS. N 

C. STABILITY: 100 PPM/YEAR AT AT 1/2 RATED POWER .( N b 0 TE2 

D. TEMPERATURE RANGE: MINUS 65°C TO PLUS 125°C. v 

E. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 

UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPt'SHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PUNE, THR0U6H 90° IN ONE DIRECTION. THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
0NI6INAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

F. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 

OF FOUR (4) POUNDS MINIMUM. 


4 . SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS • 125°C • 1/10 WATT (AC OR DC). REJECT 1 

ANY PART WHICH CHANGES MORE THAN 0.1JS OR CANNOT MEET_ 

PURCHASE TOLERANCE. _ 

NOTES: _ 

1. RESISTANCE VALUES ABOVE 35K ARE NOT AVAILABLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- - 

R-93, USING .001 MIN. DIA. WIRE. - 

PROCURE ONLY FROM APPROVED SOURCFS LISTED _ 

ON NDI002034 FOR THIS DRAWING 
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DASH NOMINAL RES 
NO. RES TOL 
OHMS 


105 16,000 il.< 

106 6,200 

107 100 

108 150 I 


109 

7,500 

110 

4,700 

111 

91,000 

112 

1 

113 

15 

114 

17 

115 

19 

116 

21 

117 

23 

118 

25 

119 

27 

120 . 

29 

121 

-31 

122 

33 

123 

35 

124 

37 

125 

39 

126 

41 

127 

43 

128 

45 

129 

47 

130 

49 

131 

51 

132 

53 

133 

55 

134 

57 

135 

59 

136 

61 

137 

63 

138 

65 

139 

67 

140 

69 

141 

71 

142 

73 

143 

75 

144 

77 

145 

79 

146 

81 

147 

83 

148 

85 

149 

87 

150 

89 

151 

91 

152 

93 

153 

95 

154 

97 

155 

99 

156 

101 

157 

103 

158 

105 

159 

107 

160 

109 

161 

111 

162 

113 

163 

115 

364 

117 


DASH NOMINAL RES 
NO. RES TOL 
OHMS 


165 H 9 i0.1 % 

166 121 

167 123 

168 125 

169 127 

170 129 

171 131 

172 133 

173 135 

174 137 

175 139 

176 i4i 

177 143 

178 145 

179 147 

180 149 

181 151 

182 153 

183 155 

184 157 

185 159 

186 161 

187 163 

188 165 

189 167 

190 169 

191 171 

192 173 

193 175 

194 177 

195 179 

196 181 

197 183 

198 185 

199 187 

200 189 

201 191 

202 193 

203 195 

204 197 

205 199 

206 201 

207 700 

208 710 

209 720 

210 730 

211 740 

212 750 

213 760 

214 770 

215 780 

216 790 

217 800 

218 810 

219 820 

220 830 

221 840 

222 850 

223 860 

224 870 
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250 1130 

251 H40 
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262 1250 
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266 1290 

267 1300 

268 1310 

269 1320 

270 1330 

271 1340 

272 1350 

273 1360 

274 1370 



2 




DASH NOMINAL 
NO. RES 

OHMS 

RES 

TOL 

275 

1380 

♦ 

jEEI 

276 

1390 


m 

277 



lm 

278 

500 

+ 1 % 

279 

2100 



280 

1620 

J 


281 

53K 

+ 1 % 

282 

64 K 



283 

73K 



284 

127K 



285 

136K 



286 

145K 



287 

154K 



288 

163K 



289 

172K 



290 

181 K 



291 

190K 



292 

199K 



293 

208K 



294 

217K 



295 

226K 



296 

235K 



297 

244K 



298 

253K 



299 

262K 



300 

271 K 



301 

866.980 

1.0 


302 

1.9638K 



303 

2.6027K 



304 

4.000K 


t 

305 

8.000K 

SEE , 

306 

12.500K 

NOTE 2 

307 

25.000K 



308 

25.490K 



309 

30.000K 



310 

30.067K 



311 

44.999K 



312 

100.000K 



313 

128.146K 



314 

80K 

11 % 

315 

25.760K 


01 % 

316 

125.574K 

+. 

01 % 

SEE NOTE 2 


317 



1% 

318 

21.4 XL 



319 

27.0 TL 



320 

33.7-Fi. 



321 

43.0 XL 



322 

20.7-A. 



323 

18.8-0. 



324 

44.0 XL 


1 % 


1 REVISIONS 1 

EZI 

DESCRIPTION 

\M35IM 


K 

REPLACES REV J WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE. 

PER TDRR 

Vo,/o 


L 

REVISED PERTORR Ol'H'Z 

f-7-O 

U/l{ 

M 

REVISED PER TDRR Z 

?/u/0 


N 

REVISED PER TDRR C 3? C 8 

l&id 


, P 

REVISED PER TDRR O 7 3 / / 

fjfv 


R 

REVISED PER TDRR OS/7S~~ ■ 

i/M* 

A v ~ 

>s 

REVISED PER TDRR 08941 


ul 

T 

REVISED PER TDRR (004^ 

l/i/d 

Eam\ 

U 

REVISED PER TDRR //S'OS' 


u jti 

V 

REVISED PER TDRR 12608 


*4 

_w_ 

REVISED PER TDRR 13388 




M 


neoioi 


NOTE 2: 


DASH 301 TO 313 AND DASH 315, 316 
SHALL HAVE TEMP COEFFICIENT 
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unrirf — WMKN GOVERNMENT DRAWINCS. INCIFICATIOM. OR OTHER OATA 
Sw r uUO FM “t MWOMcShM THARINtONN.CTTON WITH 
RELATED COVERNNENT PROCUREMENT OPERATION. THE UNITED STATE* MVIJS- 
RENT THERERT INCURS NO RESPONSIRILITT NOR ANT ORURATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT RAT HAVE FORMULATED^ 

IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER OAT A IS 
ROT TO M REGARDED RT IMPLICATION OR OTHERWISE *•'••*** ****** 
LICENSING THE HOLDER OR ANT OTHER PERSON °* 

INC ANT RIGHTS OR PERMISSION TO !““• “ LL 

PATENTED INVENTION THAT MAT IN ANV WAT RE RELATEO THERETO. 


REQUIREMENTS: 

' ADMITS SHALL BE CAPABLE OF MEETING THE APPLICASLE REQUIRE¬ 
MENTS OF MIL-R-93 CHARACTERISTIC Cj EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. PACKAGING: UNITS SHALL BE PACKAGED PER .NO 1002129. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404- CLASS 2. . * 

D. INTERPRET DRAWING 
IN ACCORDANCE WITH GOVERNMENT STANDARDS 

PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 

B. RESISTANCE TOLERANCE: SEE TABLE. 

C. TEMPERATURE COEFFICIENT: ABOVE 10il 15 PPM/°C, (EXCEPT AS SPECIFI 
IN NOTE 2ll0 010 1 030 PPM/°C, 1 0 AND BELOW AO PW°C. 

D. LEAD DATA: WELDABLE GRADE A GOLD PLATED NICW 

m ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO t 

THIS REQDIREfCHT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER NO 1002019 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER'S NAME 
AND/OR SYMBOL. ™E 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER. PER MIL-STD-129 


DESISN REQUIREMENTS: 

A. . 

B. 

C. 

D. 

E. 


B 


POWER RATING: 1/10 WATT AT ♦125°C DERATED TO ZERO AT 145°C 
MAXIMUM V0LTA6E RATING: 150 VOLTS. /ccc 

STABILITY: 100 PPM/YEAR AT ♦25°C AT 1/2 RATED POWER,f N S 0 j E 2 j 
TEMPERATURE RANGE: *»IRUS 65°C TO PLUS 125 3 C 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PLANE, THROUGH 90* IN ONE DIRECTION. THEN BACK 
100° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 
OF FOUR (4) POUNDS MINIMUM. 


- * 


'SEE NOTE 1; 


SPECIAL C0N0ITI0NIN6 BY SUPPLIER: 

A. BURN IN: 100 HOURS • 125°C • 1/10 WATT (AC OR DC). RE 
ANY PART WHICH CHANGES MORE THAN 0.1% OR CANNOT' MEET. 
PURCHASE TOLERANCE. 

*i[^RESI STANCE VALUES ABOVE 35K ARE NOT AVAILABLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 
R-93, USIN 6 .001 MIN. DIA. WIRE. 

PROCURE ONLY FROM APPROVED SOURCFS LISTED 
ON N0IOO2O34 FOR THIS DRAINING 


OASH 


RES 

NO, 

RES 

OHHS 

TOt 

1 

4,000 

anil 

mm 

87,500 

m 

■II 

H 

88,750 

■ 

III 

mm 

40,000 

| 

III 

Kfl 

91.250 

II 

III 


92,500 



7 

93,750 



• 

95,000 



5 

94,250 



10 

97.500 



11 

98.750 

■ 

■II 

■a 

100,000 

■ 

III 

0 

101,250 

■ 

III 

mm 

102,500 

■ 

III 

Bfl 

103,750 

■l 

■II 


imrvm 



1 17 

105,250 



Kl 

107,500 



Bfl 

108,750 



20 I 

110.000 


1 _ 

nl 

111,250 


■■I 

22 

112,500 

K3KII 

25 

50 

EQI 

24 

574 

nil 

25 

400 

m 


mvm 

500 

■ 

■1 

O 

550 

| 

■1 

■tfl 

700 



25 

750 

■ 

■1 

50 

775 

■ 


51 

•50 

■ 


El 

425 

■ 


Efl 

1,000 

| 

■1 

54 

1,100 



55 

1.200 

■ 

■11 

34 

5.500 



57 

10.000 



i 38 

22,500 



55 

35,000 



40 

45,000 



41 

47,500 



42 

90,000 



45 

112,000 



a 

154,500 



45 

137,000 



45 

179,500 

H 


47 

202,500 

II 


48 

225.000 



44 

39,000 



50 

20.000 



51 

3,000 



IH 

25,000 

» 


ir^ 


25,000 

12,500 

0.550 

5.250 


* 0 . 1 * 


*575* 


•2.500 

•5.75C 

•5,000 

• 5 . 2*0 

•7,500 

••,750 

50,000 

41,25C 

42.50C 

55.750 
55,000 
55,250 
57,500 

58.750 

100,000 

101.250 

102.500 

105.750 
105,000 

105.250 

107.500 

100.750 

110,000 

111.250 

112.500 

115.750 
115,000 

115.250 

117.500 


x izeoioi 


*1.0*1 


REVISIONS 



SYM 

DESCRIPTION 

DATE 

> 

l 

< 

> 

r 

■S 

K 

REPLACES REV .J WITH CHANGES AHO 
.UPGRADED TO .CLASS A RELEASE 

PER TDRR 0Z/O3 

7 //7/t* 


0> 

& 

<*> 


REVISED PER TDRR 


•vlC 

TT“ 

'REVISED PER TbRR 0958 *" 



N 

REVISED PER TDRR 0 TT 68 


*L ...... 

P 

REVISED PER TDRR 0 7 T / 1 

Mi 

w. 

$ 

Jflfc 

R 

REVISED PER TDRR &g/ 75"* 


^ 4 ' 1 

S 

REVISED PER TDRR 08941 


y£ _ 


T 

REVISED PER TDRR 


yjH 

<3t 


REVISED PER TDRR //S'ot' 

i( 4 A 

UK 

1 

K 

REVISED PER TDRR 12608 




u 

REVISED PER TDRR 13388 

J*A,t 




REVISED PER TDRR 16598 


__ 


1.88 MIN 

I .520 MAX 

* TYPICAL *" 


1 

i \ 


T 


i 


\ . 


.180 MAX 


J 


024 

755? 


DIA 


1 _ 1.27 i .07 POINTS OF 

RES I STANCE MEASUREMENT 


I 




B 


K REPLACES REV J WITH CHANGE 
















NEXT ASSY 

USED ON 

| APPLICATION | 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

TIONS DECIMALS ANGLES 

± - ±. - ± - 

DO NOT SCALE THIS DRAWING 


MATERIAL 


SEE NOTES 


HEAT TREATMENT 


NONE 


[FINAL FINISH 


NONE 


QTY 

REQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


M I T 

INSTRUMENTATION LAB 

Cammiogc. Mam (4^5^. 

CONTRACT .4.SL7-. 


uRAWN dJ* DAYE^^L^I 

CHECKED 

APPROVAL /sjuLt* 

APPROVAL_ 


NASA APPROVAI 



MIT APPROVAL 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS v 


RESISTORS, FIXED, 
WW, PRECISION 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO 


SCALE 


SIZE NASA DRAWING NO. 

C 1010377 


WT 


[SHEET \ QF g 


l 


\ 


CSaUl iCJiSTTP 1 ' ,5? v ■•"& if.*!$ 58:0'. 














































DASH NOMINAL RES 
NO. RES TOL 
OHMS_ 


165 

119 io.ij 

166 

121 

167 

123 

168 

125 

169 

127 

170 

129 

171 

131 

172 

133 

173 

135 

17* 

137 

175 

139 

176 

1*1 

177 

1*3 

178 

1*5 

179 

1*7 

180 

1*9 

181 

151 

182 

153 

183 

155 

18* 

157 

185 

159 
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161 
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163 
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165 
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167 
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169 

191 

171 

192 

173 

193 

175 

19* 

177 

195 

179 

196 

181 

197 

183 

198 

185 
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187 

200 

189 

201 
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202 

193 

203 
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20 * 

197 

205 

199 

206 

201 

207 
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208 

710 

209 

720 

210 

730 

211 

7*0 

212 

750 

213 

760 

21 * 

770 

215 
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216 

790 • 
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800 
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810 
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820 

220 

830 

221 

8*0 

222 

850 

223 

860 

22 * 

870 f 
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26* 
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265 
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1290 
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1300 
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1320 
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13*0 
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1360 

27* 
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293 208K 

294 217K 
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29b 235K 

297 244K 

298 253K 

299 262K 

300 271K 

. + 

301 866.980 

302 1.9638K 

303 2.6027K 

304 4.000K 

305 8.000K 

306 12.500K N 

307 25.000K 

308 25.490K 

309 30.000K 

310 30.067K 

311 44.999K 

312 100.000K 

313 128.146K 

314 80K 

315 25.76M 

316 125.574K 
SEE NOTE 2 
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SEE 
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* 1 % 


NOTE 2: DASH 301 TO 313 AND DASH 315, 316,345 
.. SHALL HAVE TEMP COEFFICIENT 
OF 3 PPM/ # C BETWEEN THE 
fEMPERATURES OF 0"C TO *65'C. 

AND SHALL HAVE SPECIAL STABILITY . 
FEATURE OF 50 PPM/YR • 25°C AT 
1/2 RATED POWER 
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RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATE* 

MENT THERERV INCURS NO RESPONSISILITT NOR ANT OGLIGATION WHATSOEVER 
AMO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMV 
PATENTED INVENTION THAT MAT IN ANY WAT RE RELATEO THERETO 


SEE NOTE 1.- 
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REQUIREMENTS: 

1 . GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQU RE- 
MENTS OF MIL-R-93 CHARACTERISTIC C; EXCEPT AS AND IN 
ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

6 PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER,ND1002215 
CLASS 1, CODE 2. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404 CLASS 2. 

D. INTERPRET DRAWING 

IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2 . INSPECTION AND ACCEPTANCE: 

A. RESISTANCE VALUES: SEE TABLE. 

B. RtSlSlANliE TOLtRAriCE: SEE TABLE. 

C. TEMPERATURE COEFFICIENT: ABOVE 10 St 15 PPM/°C, (EXCEPT AS SPECIFIEl 
IN NOTE 2)l0nT0 1 030 PPM/°C, 1 0 ANO BELOW AO PPM/ # C. 

D. LEAD DATA: WELDABLE GRADE A GOLD PLATED NICKEL 

Pbr ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO l 
THIS REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

E. MARKING: MARK UNITS PER NO 1002019 WITH THE NASA PART 

NUMBER AND REVISION LETTER AND THE MANUFACTURER’S NAME 
AND/OR SYMBOL. THE 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER AND REVISION 
LETTER PER MIL-STD-129 


DESIGN REQUIREMENTS: 

A. POWER RATING: 1/10 WATT AT ♦125°C DERATED TO ZERO AT 145°C 

B. MAXIMUM VOLTAGE RATING: 150 VOLTS. / ccr \ 

C. STABILITY: 100 PPM/YEAR AT ♦25°C AT 1/2 RATED POWER. note2 

D. TEMPERATURE RANGE: MINUS 65°C TO PLUS 125°C. v 

E. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 

UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE PUNE, THROUGH 90° IN ONE DIRECTION. THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

F. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL 

OF FOUR (4) POUNDS MINIMUM. 


4 SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: 100 HOURS t 125°C t 1/10 WATT (AC OR DC). REJECT 1 

ANY PART WHICH CHANGES MORE THAN 0.1* OR CANNOT MEET- 

PURCHASE TOLERANCE. _ 

NOTES: - 

1. RESISTANCE VALUES ABOVE 35K ARE NOT AVAIUBLE, 

PER THE REQUIREMENTS OF THIS DRAWING AND MIL- 

R-93, USING .001 MIN. DIA. WIRE. - 

PROCURE ONLY FROM APPROVE0 SOURCES LISTED _ 

ON N0IOO2O34 FOR THIS DRAWING 
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REVISIONS 


DESCRIPTION 


DASH NOMINAL RES 
NO. RES TOL 
OHMS_ 


DASH NOMINAL RES 
NO. RES TOL 
OHMS _ 

105 16,000 ♦ 1.0 % 

106 6,200 

107 100 

108 150 

109 7,500 

110 *,700 

111 91,000 

112 1 _!' 


DASH NOMINAL RES 
NO. RES TOL 
OHMS 


105 

106 

107 

108 

I 109 
110 
111 
112 
113 
11 * 

115 

116 

117 

118 

119 

120 , 
121 
122 
123 
12* 

125 

126 

127 

128 

129 

130 

131 

132 

133 
13* 

135 

136 

137 

138 

139 
1*0 
1*1 
1*2 
1*3 
1** 
1*5 
1*6 
1*7 
1*8 
1*9 

150 
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15* 
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156 

157 
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160 
161 
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16* 


15 ±0.17. 

17 I 


165 

166 

167 

168 

169 

170 

171 

172 

173 
17* 
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19* 
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201 
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20* 

205 
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208 

209 
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213 
21* 

215 
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119 ±0.1% 

121 
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127 
129 
131 
133 
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137 
139 
1*1 
1*3 
1*5 
1+7 
1+9 
151 
153 
155 
157 
159 
161 
163 
165 
167 
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177 
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181 
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189 
191 
193 
195 
197 
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201 
700 
710 
720 
730 
7+0 
750 
760 
770 
780 
790 
800 
810 
820 
830 
8*0 
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870 V 


225 

226 

227 

228 

229 
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232 

233 
23* 

235 

236 
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238 

239 
2+0 
2+1 
2+2 
2+3 
2 ** 
2+5 
2+6 
2+7 
2*8 
2+9 

250 

251 
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25+ 

255 

256 
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258 

259 

260 
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26* 

265 

266 
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269 
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27+ 


880 ±0.1% 
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1130 
11+0 
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1200 
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1230 
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1300 
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1320 
1330 
13*0 
1350 
1360 

1370 ii 


DASH NOMINAL RES 
NO. RES TOL 

_OHMS_ 

275 1380 ±0.1% 

276 1390 I 

277 1+00 i 


NOTE 2: DASH 301 TO 313 AND DASH 315, 316,345 
SHALL HAVE TEMP COEFFICIENT 
OF 3 PPM/°C BETWEEN THE 
TEMPERATURES OF 0 # C TO *65 # C. 

AND SHALL HAVE SPECIAL STABILITY 
FEATURE OF 50 PPM/YR • 25°C AT 
1/2 RATED POWER 


£.oi °z 

301 866.980 

302 1.9638K 

303 2.6027K 

304 4.Q00K 

305 8.000K „ 

306 12.500K N0TE2 

307 25.000K 

308 25.490K 

309 30.000K 

310 30.067K 

311 44.999K 

312 100.000K 

313 128.146K T 

314 80K +1% 

"3T5 25.760K +. 01 % 

316 125.574K +.01% 

SEE NOTE 2_ 
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+ .01% 

335 

1740 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION 
MIL-R-93, CHARACTERISTIC C; EXCEPT AS AND IN ADDITION TO THE 
REQUIREMENTS SPECIFIED HEREIN. 

B. RESISTANCE VALUES: SEE TABLE. 

C. RESISTANCE TOLERANCE: SEE TABLE. 

D. POWER RATING: t/10 WATT AT *125*C. 


TEMPERATURE COEFFICIENT: 
RANGE. 


♦15 PPM/*C OVER OPERATING TEMPERATURE 


F. MAXIMUM VOLTAGE RATING: 150 VOLTS. 

G. STABILITY: 100 PPM/YEAR AT 425»C AT 1/2 RATED POWER. 

H. TEMPERATURE RANGE: MINUS 65»C TO PLUS 125«C. 

CONSTRUCTION REQUIREMENTS: 

A. LEADS: UNITS SHALL HAVE WELDABLE DUMET LEADS PER ND PS1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH 
LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A 
TWO (2) POUND VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT 
BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE BODY OF 
THE UNIT. WHILE IN THE PLANE. THROUGH 90* IN ONE DIRECTION, THEN 
BACK 180* TO THE OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL 
POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR 
(4) POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/ 
OR SYMBOL. TYPE NUMBER. RESISTANCE VALUE AND TOLERANCE. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL IN¬ 
CLUDE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS 
OF ND 1002000. 

BURN IN: SHALL BE IN ACCORDANCE WITH NO - - 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF ND 1015404 
SECTION . 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY HIL-D-70327. 
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ORIGINAL SOURCE OF SUPPLY: 
ULTRONIX 

111 E. 20TH AVENUE 
SAN MATEO, CALIFORNIA 
TYPE 105A(M0D) 


THE DAVEN COMPANY 
ROUTE 10 

LIVINGSTON, NEW JERSEY 
TYPE 1403 
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REVISIONS 


DATE I APPROVAL 


- TAKEN FROM BUWEPS DWG 2318775 
A REVISED PER TORR OOT.<¥t 


NOTES: 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION MIL-C-19978. TERMINAL - A, 

CIRCUIT DIAGRAM - 1, CHARACTERISTIC - V; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. CAPACITANCE VALUES: PER TABLE. 

C. CAPACITANCE TOLERANCE: 10 PERCENT. 

D. D.C. WORKING VOLTAGE: PER TABLE AT ♦85*C. DERATE 50 PERCENT AT +125*C. 

E. D.C. TEST VOLTAGE: 

TERMINAL TO TERMINAL: 150 PERCENT OF RATED VOLTAGE. 

.TERMINAL TO CASE, DIAMETERS UP TO 0.235 INCHES: 200 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE; 0.312 INCHES AND LARGER: 400 PERCENT OF RATED VOLTAGE UP TO A MAXIMUM OF 2000 VOLTS. 

F. ‘CAPACITANCE CHANGE OVER TEMPERATURE RANGE: PLUS TWELVE (12) MINUS SIX (8) PERCENT. 

CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: TUBULAR METALLIC CASE, HERMETICALLY SEALED. 

B. DIELECTRIC: METALLIZED MYLAR. 

C. LEADS: UNITS SHALL HAVE WELDABLE DUMET LEADS PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPEO. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180* TO THE 
OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS, MINIMUM. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE NUMBER, 

CAPACITANCE VALUE, CAPACITANCE TOLERANCE, RATED VOLTAGE, CODE DATE OF MANUFACTURE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL GIVE ALL CAPACITORS A BURN-IN OF 50 HOURS AT ♦85*C, WITH 

THE RATED VOLTAGE APPLIED. AFTER THE BURN-IN PERIOD. ALL CAPACITORS SHALL BE RETESTED AT +25*C 

FOR DIELECTRIC BREAKDOWN, INSULATION RESISTANCE; DISSIPATION FACTOR AND CAPACITANCE. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNIT SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 1002000. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT NO 1015404 SECTION 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION MIL-C-19978, TERMINAL - A, 

CIRCUIT DIAGRAM - 1, CHARACTERISTIC - V; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. CAPACITANCE VALUES: PER TABLE. 

C. CAPACITANCE TOLERANCE: 10 PERCENT. 

D. D.C. WORKING VOLTAGE: PER TABLE AT ♦85*C. DERATE 50 PERCENT AT >125*C. 

E. D.C. TEST VOLTAGE: 

TERMINAL TO TERMINAL: 150 PERCENT OF RATED VOLTAGE. 

.TERMINAL TO CASE* DIAMETERS UP TO 0.235 INCHES: 200 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE, 0.312 INCHES AND LARGER: 400 PERCENT OF RATED VOLTAGE UP TO A MAXIMUM OF 2000 VOLTS. 

F. CAPACITANCE CHANGE OVER TEMPERATURE RANGE: PLUS TWELVE (12) MINUS SIX ( 6 ) PERCENT. 

CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: ;TUBULAR METALLIC CASE, HERMETICALLY SEALED. 

DIELECTRIC: METALLIZED MYLAR. 

LEADS: UNITS SHALL HAVE WELDABLE DUMET LEADS PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180* TO THE 
OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS, MINIMUM. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE NUMBER, 

CAPACITANCE VALUE, CAPACITANCE TOLERANCE, RATED VOLTAGE, CODE DATE OF MANUFACTURE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL GIVE ALL CAPACITORS A BURN-IN OF 50 HOURS AT +85*C, WITH 

THE RATED VOLTAGE APPLIED. AFTER THE BURN-IN PERIOD, ALL CAPACITORS SHALL BE RETESTED AT *25*C 

FOR DIELECTRIC BREAKDOWN, INSULATION RESISTANCE; DISSIPATION FACTOR AND CAPACITANCE. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNIT SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 1002000. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT ND 1015404 SECTION 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION MIL-C-19978.TERMINAL 
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CIRCUIT DIAGRAM - 1, CHARACTERISTIC - V; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. CAPACITANCE VALUES: PER TABLE. 

C. CAPACITANCE TOLERANCE: 10 PERCENT. 

0. D.C. WORKING VOLTAGE: PER TABLE AT 485*0. DERATE 50 PERCENT AT ;4l25*C. 

E. D.C. TEST VOLTAGE: 

TERMINAL TO TERMINAL: 150 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE, DIAMETERS UP TO 0.235 INCHES: 200 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE, 0.312 INCHES.AND LARGER: 400 PERCENT OF RATED VOLTAGE UP TO A MAXIMUM OF 2000 VOLTS. 

F. ‘CAPACITANCE CHANGE OVER TEMPERATURE RANGE: PLUS TWELVE (12) MINUS SIX (6) PERCENT. 

2. CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: '.TUBULAR METALLIC.CASE, HERMETICALLY SEALED. 

B. DIELECTRIC: METALLIZED MYLAR. 

C. LEADS: UNITS SHALL HAVE WELDABLE DUMET LEADS PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180* TO THE 
OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS, MINIMUM. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE NUMBER, 

CAPACITANCE VALUE. CAPACITANCE TOLERANCE. RATED VOLTAGE, CODE DATE OF MANUFACTURE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. MARKING OF UNIT PACKAGES ANO EXTERIOR 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA NUMBER, OASH NUMBER AND REVISION LETTER. 

TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL GIVE ALL CAPACITORS A BURN-IN OF 50 HOURS AT 485*C, WITH 
THE RATED VOLTAGE APPLIED. AFTER THE BURN-IN PERIOD, ALL CAPACITORS SHALL BE RETESTED AT 425*C 
FOR DIELECTRIC BREAKDOWN, INSULATION RESISTANCE; DISSIPATION FACTOR AND CAPACITANCE. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNIT SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 1002000. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT ND 1015404 SECTION 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION MIL-C-19978, TERMINAL - A. 

CIRCUIT DIAGRAM - 1, CHARACTERISTIC - V; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. \ ' 

B. CAPACITANCE VALUES: PER TABLE. 

C. CAPACITANCE TOLERANCE: 10 PERCENT. 

D. D.C. WORKING VOLTAGE: PER TABLE AT +85*0. DERATE 50 PERCENT AT ♦125 , C. 

E. D.C. TEST VOLTAGE: 

TERMINAL TO TERMINAL: 150 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE> DIAMETERS UP TO 0.235 INCHES: 200 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE; 0.312 INCHES AND LARGER: 400 PERCENT OF RATED VOLTAGE UP TO A MAXIMUM OF 2000 VOLTS. 

F. CAPACITANCE CHANGE OVER TEMPERATURE RANGE: PLUS TWELVE (12) MINUS SIX (6) PERCENT. 

CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: TUBULAR METALLIC CASE, HERMETICALLY SEALED. 

B. DIELECTRIC: METALLIZED MYLAR. 

C. LEADS: UNITS SHALL HAVE WELDABLE DUMET LEADS PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS, UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180* TO THE 
OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION-. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS, MINIMUM. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER k S NAME AND/OR SYMBOL, TYPE NUMBER, 

CAPACITANCE VALUE, CAPACITANCE TOLERANCE, RATED VOLTAGE, CODE DATE OF MANUFACTURE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL GIVE ALL CAPACITORS A BURN-IN OF 50 HOURS AT «85*C, WITH 

THE RATED VOLTAGE APPLIED. AFTER THE BURN-IN PERIOD, ALL CAPACITORS SHALL BE RETESTED AT +25*C 

FOR DIELECTRIC BREAKDOWN. INSULATION RESISTANCE; DISSIPATION FACTOR AND CAPACITANCE. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNIT SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 1002000. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT NO 1015404 SECTION 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MILtD-70327. 
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GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION MIL-C-19978, TERMINAL - A. 

CIRCUIT DIAGRAM - 1, CHARACTERISTIC - V; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. CAPACITANCE VALUES: PER TABLE. 

C. CAPACITANCE TOLERANCE: 10 PERCENT. 

D. D.C. WORKING VOLTAGE: PER TABLE AT ♦85*C, DERATE 50 PERCENT AT *125 # C. 

E. D.C. TEST VOLTAGE: 

TERMINAL TO TERMINAL: 150 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE) DIAMETERS UP TO 0.235 INCHES: 200 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE ; 0.312 INCHES AND LARGER: 400 PERCENT OF RATED VOLTAGE UP TO A MAXIMUM OF 2000 Y0LTS. 

F. CAPACITANCE CHANGE OVER TEMPERATURE RANGE: PLUS TWELVE (12) MINUS SIX (6) PERCENT. 

CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: TUBULAR METALLIC CASE, HERMETICALLY SEALED. 

B. DIELECTRIC: METALLIZED MYLAR. 

C. LEADS: UNITS SHALL HAVE WELDABLE DUMET LEADS PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS. UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180* TO THE 
OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS, MINIMUM. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE NUMBER, 

CAPACITANCE VALUE, CAPACITANCE TOLERANCE, RATED VOLTAGE, CODE DATE OF MANUFACTURE AND A 
RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL GIVE ALL CAPACITORS A BURN-IN OF 50 HOURS AT ♦85 # C, WITH 

THE RATED VOLTAGE APPLIED. AFTER THE BURN-IN PERIOD, ALL CAPACITORS SHALL BE RETESTED AT *25*C 

FOR DIELECTRIC BREAKDOWN, INSULATION RESISTANCE; DISSIPATION FACTOR AND CAPACITANCE. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNIT SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 1002000. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT ND 1015404 SECTION 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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INS ANY RISHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL AMY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 
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SYM 

DESCRIPTION 1 

DATE 


TAKEN FROM BUWEPS DWG 2318773 



APMtOVAL 


NOTES: 


1 . GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF SPECIFICATION Nll-C-19978, TERMINAL - A. 

CIRCUIT OIAGRAM - 1, CHARACTERISTIC - V; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. CAPACITANCE VALUES: PER TABLE. 

C. CAPACITANCE TOLERANCE: 10 PERCENT. 

D. D.C. WORKING VOLTAGE: PER TABLE AT yBS^C, DERATE 50 PERCENT AT ♦125*C. 

E. D.C. TEST VOLTAGE: 

TERMINAL TO TERMINAL: 150 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE, DIAMETERS UP TO 0.235 INCHES: 200 PERCENT OF RATED VOLTAGE. 

TERMINAL TO CASE, 0.312 INCHES AND LARGER: 400 PERCENT OF RATED VOLTAGE UP TO A MAXIMUM OF 2000 VOLTS. 

F. CAPACITANCE CHANGE OVER.TEMPERATURE RANGE: PLUS TWELVE (12) MINUS SIX (6) PERCENT. 

'2. CONSTRUCTION REQUIREMENTS: 

A. ENCLOSURE: TUBULAR METALLIC CASE. HERMETICALLY SEALED. 

B. DIELECTRIC: METALLIZED MYLAR. 

C. LEADS: UNITS SHALL HAVE WELDABLE DUMET LEADS PER NASA DOCUMENT PS 1015401. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS. UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING THE 
BODY OF THE UNIT. WHILE IN THE SAME PLANE. THROUGH 90* IN ONE DIRECTION. THEN BACK 180* TO THE 
OPPOSITE DIRECTION AND BACK 90« TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS. MINIMUM. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL. TYPE NUMBER. 

CAPACITANCE VALUE, CAPACITANCE TOLERANCE. RATED VOLTAGE. CODE DATE OF MANUFACTURE AND A ’ 

RED DOT TO SIGNIFY COMPLETION OF BURN-IN TEST. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL INCLUDE THE NASA NUMBER, DASH NUMBER AND REVISION LETTER. 

3. TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL GIVE ALL CAPACITORS A BURN-IN OF 50 HOURS AT ♦85 , C, WITH 

THE RATED VOLTAGE APPLIED. AFTER THE BURN-IN PERIOD, ALL CAPACITORS SHALL BE RETESTED AT +25*C 

FOR DIELECTRIC BREAKDOWN, INSULATION RESISTANCE; DISSIPATION FACTOR AND CAPACITANCE. 

4. ENVIRONMENTAL REQUIREMENTS: 

A. UNIT SHALL BE CAPABLE OF MEETING THE ENVIRONMENTAL REQUIREMENTS OF NASA DOCUMENT 1002000. 

5. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS PER NASA DOCUMENT ND 1015404 SECTION 

6 . INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 
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NOTES: 


GENERAL REQUIREMENTS: 

A. MATERIAL: COPPER-BERYLLIUM ALLOY STRIP, CONDITION A IN ACCORDANCE 
WITH QQ-C-533. 

B. HEAT TREATMENT: PRECIPITATION HARDENED AFTER MACHINING TO 
CONDITION AT OF QQ-C-5J3 (MINIMUM YIELD STRENGTH OF 120,000 PSI 
AN0 MINIMUM HARDNESS OF ROCKWELL 36C) IN ACCORDANCE WITH 
M1L-H-7199. 

C. FINISH, OVERALL: SILVER PLATE IN ACCORDANCE WITH QQ-S-365 (0.0002 
MIN THICKNESS AT CONTACT AREA). 

D. FINISH, CONTACT AREA: GOLO PLATE, TYPE II IN ACCORDANCE WITH 
MlL-G-45204, 0.000050 MIN THICKNESS. 

E. MECHANICAL FUNCTION: THESE PARTS SHALL ACCEPT AND RETAIN MALE 
WRAP0ST ELECTRICAL CONTACTS (PART NO* 1010382 -X) BY APPLYING 15 
OUNCES MAX INSERTION FORCE OR 4 OUNCES MAX WITHDRAWAL FORCE 
WITHOUT TAKING A PERMANENT SET. 

ELECTRICAL REQUIREMENTS (FOR MALE AND FEMALE CONTACTS ASSEMBLED): 

A. CONTACT CURRENT RATING: 2.0 AMPERES MAX. 

B. CONTACT RESISTANCE (BOTH CONTACTS COMBINED): 0.02 OHMS MAXIMUM AT 
RATED MAXIMUM CURRENT. 

QUALITY ASSURANCE PROVISIONS 

A. CERTIFICATION: MANUFACTURER SHALL SUBMIT WITH EACH LOT A CERTIFICATION 
THAT MATERIAL, HEAT TREATMENT, AND PLATING ARE IN ACCORDANCE WITH THIS 
DOCUMENT. 

B. VISUAL AND MECHANICAL: EACH LOT SHALL BE SAMPLED AND INSPECTED FOR 
DIMENSIONAL CONFORMANCE TO THIS DRAWING AND PLATING QUALITY WITH 
RESPECT TO REQUIREMENTS IN NOTE 1. 

C. MECHANICAL FUNCTION: EACH LOT SHALL BE SAMPLED AND SUBMITTED TO A 
SUITABLE TEST OF 10 INSERTIONS AND WITHDRAWALS. THE REQUIREMENTS OF 

NOTES 1 AND 2 SHALL APPLY BEFORE AND AFTER THIS TEST. 

D. CONTACT RESISTANCE: SHALL BE MEASURED WITH A SUITABLE INSTRUMENT ON 
SAMPLES MENTIONED IN NOTE 3C BEFORE AND AFTER TESTING. 

E. SAMPLING PROCEDURE: 
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« SAMPLE FOR THIS TEST TO INCLUDE ANY DEFECTIVES FROM VISUAL EXAMINATION. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSU8IHCE PROVISIONS OF NO 10TB404 
CUSS III. 
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NOTICt - WHEN GOVCRNNCNT DRAWINGS. SPtCIFICATIONS. OR OTHER DATA 
ARE UtEO TOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVCRNNCNT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSISILITY NOR ANY OSLISATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANT WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO GE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVET- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATEO THERETO. 


NOTES: 

1. . GENERAL REQUIREMENTS: 

A. MATERIAL: COPPER-BERYLLIUM ALLOY STRIP, CONDITION A IN ACCORDANCE 
WITH QQ-C-533. 

B. HEAT TREATMENT: PRECIPITATION HARDENED AFTER MACHINING TO 
CONDITION AT OF QQ-C-533 (MINIMUM YIELD STRENGTH OF 120,000 PSI 
AND MINIMUM HARDNESS OF ROCKWELL 36C) IN ACCORDANCE WITH 
MIL-H-7199. 

C. FINISH, OVERALL: SILVER PLATE IN ACCORDANCE WITH QQ-S-365 (0.0002 
MIN THICKNESS AT CONTACT AREA). 

0. FINISH, CONTACT AREA: GOLD PLATE, TYPE II IN ACCORDANCE WITH 
MlL-G-45204, 0.000050 MIN THICKNESS. 

E. MECHANICAL FUNCTION: THESE PARTS SHALL ACCEPT AND RETAIN MALE 
WRAP0ST ELECTRICAL CONTACTS (PART N0*1010302 -X) BY APPLYING 15 
OUNCES MAX INSERTION FORCE OR 4 OUNCES MAX WITHDRAWAL FORCE 
WITHOUT TAKING A PERMANENT SET. 

2. ELECTRICAL REQUIREMENTS (FOR MALE AND FEMALE CONTACTS ASSEMBLED): 

A. CONTACT CURRENT RATING: 2.0 AMPERES MAX. 

B. CONTACT RESISTANCE (BOTH CONTACTS COMBINED): 0.02 OHMS MAXIMUM AT 
RATED MAXIMUM CURRENT. 

3. QUALITY ASSURANCE PROVISIONS 

A. CERTIFICATION: MANUFACTURER SHALL SUBMIT WITH EACH LOT A CERTIFICATION 
THAT MATERIAL, HEAT TREATMENT, AND PLATING ARE IN ACCORDANCE WITH THIS 
DOCUMENT. 

B. VISUAL AND MECHANICAL: EACH LOT SHALL BE SAMPLED AND INSPECTED FOR 
DIMENSIONAL CONFORMANCE TO THIS DRAWING AND PLATING QUALITY WITH 
RESPECT TO REQUIREMENTS IN NOTE 1. 

C. MECHANICAL FUNCTION: EACH LOT SHALL BE SAMPLED AND SUBMITTED TO A 
SUITABLE TEST OF 10 INSERTIONS AND WITHDRAWALS. THE REQUIREMENTS OF 

NOTES 1 AND 2 SHALL. APPLY BEFORE AND AFTER THIS TEST. 

D. CONTACT RESISTANCE: SHALL BE MEASURED WITH A SUITABLE INSTRUMENT ON 
SAMPLES MENTIONED IN NOTE 3C BEFORE AND AFTER TESTING. 

E. SAMPLING PROCEDURE: 
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GENERAL REQUIREMENTS: 

A. MATERIAL: COPPER-BERYLLIUM ALLOY STRIP, CONDITION A IN ACCORDANCE 
WITH QQ-C-5JJ. 

B. HEAT TREATMENT: PRECIPITATION HARDENED AFTER MACHINING TO 
CONDITION AT OF QQ-C-533 (MINIMUM YIELO STRENGTH OF 120,000 PS I 
AND MINIMUM HARDNESS OF ROCKWELL 36C) IN ACCORDANCE WITH 
MIL-H-7199. 

C. FINISH, OVERALL: SILVER PLATE IN ACCORDANCE WITH QQ-S-365 (0.0002 

MIN THICKNESS AT CONTACT AREA). 

* 

D. FINISH, CONTACT AREA: GOLD PLATE, TYPE II IN ACCORDANCE WITH 
MlL-G-45204, 0.000050 MIN THICKNESS. 

E. MECHANICAL FUNCTION: THESE PARTS SHALL ACCEPT AND RETAIN MALE 
WRAPOST ELECTRICAL CONTACTS (PART NO.. 1010382 -X) BY APPLYING 15 
OUNCES MAX INSERTION FORCE OR 4 OUNCES MAX WITHDRAWAL FORCE 
WITHOUT TAKING A PERMANENT SET. 

ELECTRICAL REQUIREMENTS (FOR MALE AND FEMALE CONTACTS ASSEMBLED): 

A. CONTACT CURRENT RATING: 2.0 AMPERES MAX. 

B. CONTACT RESISTANCE (BOTH CONTACTS COMBINED): 0.02 OHMS MAXIMUM AT 
RATED MAXIMUM CURRENT. 

QUALITY ASSURANCE PROVISIONS 

A. CERTIFICATION: MANUFACTURER SHALL SUBMIT WITH EACH LOT A CERTIFICATION 
THAT MATERIAL, HEAT TREATMENT, AND PLATING ARE IN ACCORDANCE WITH THIS 
DOCUMENT. 

B. VISUAL AND MECHANICAL: EACH LOT SHALL BE SAMPLED AND INSPECTED FOR 
DIMENSIONAL CONFORMANCE TO THIS DRAWING AND PLATING QUALITY WITH 
RESPECT TO REQUIREMENTS IN NOTE 1. 

C. MECHANICAL FUNCTICN: EACH LOT SHALL BE SAMPLED AND SUBMITTED TO A 
SUITABLE TEST OF 10 INSERTIONS AND WITHDRAWALS. THE REQUIREMENTS OF 

NOTES 1 AND 2 SHALL APPLY BEFORE AND AFTER THIS TEST. 

D. CONTACT RESISTANCE: SHALL BE MEASURED WITH A SUITABLE INSTRUMENT ON 
SAMPLES MENTIONED IN NOTE 3C BEFORE AND AFTER TESTING. 
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SAMPLES MENTIONED IN NOTE 3C BEFORE AND AFTER TESTING. 
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GENERAL REQUIREMENTS: 

A. MATERIAL: COPPER-BERYLLIUM ALLOY STRIP, CONDITION A IN ACCORDANCE 
WITH QQ-C-533. 

B. HEAT TREATMENT: PRECIPITATION HARDENED AFTER MACHINING TO 
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GENERAL REQUIREMENTS: 

A. MATERIAL: BRASS PER QQ-B-613 COMPOSITION 1, SPRING TEMPER. 

B. FINISH: GOLD PLATING .00003 MINIMUM THICKNESS PER MIL-G-45204, TYPE II. OVER SILVER 
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INTERPRET DRAWING IN ACCORDANCE UITH STANDARDS SPECIFIED IN MIL-D-70327. 


DASH NO. 


B DIM. 
i.003 






MALCO MFC CO. 
PART NO. 

3G10015-1 
3610015-2 
3G10015-3 
3G1001S-4_ 






FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. DATE 


2 PLACES ]■£- 


2 ? *\ 

2 PLACED 


4 PLACES 


.010 

4 PLACES 


! . 08$ 
.080 

I® A.006 


. 047 .025 

.045"1 i 

pH 

.047 

AilT ^ ^ 


-=• A.002 


\ 


. 0315 
.0305 
■=■ B.002 


R 2 PLACES 



REPLACED WITH CHANGE™ 
BY REVS 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED M 1 T 

, kl INSTRUMENTATION LAB 

DIMENSIONS ARE IN INCHES cambridok. mass. 

TOLERANCES ON o»« mo comtbacy 

FRACTIONS DECIMALS ANGLES DATE 

— - — —— CHECKED 

DO NOT SCALE THIS DRAWING APPROVAL A xi 

MATERIAL 1BODftU ., 

SEE NOTES - 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

CONTACT, 

BLADE EDGE CONNECTOR 

SPECIFICATION CONTROL DRAWING 


APPLICATION 


HEAT TREATMENT 

NONE 

FINAL FINISH 

SEE NOTES 


NASA APPROVAL 


MIT APPROVAL! 




Code ident no. size 


scale NONE WT 


NASA DRAWING NO. 

1010382 



r^r.vy.tA 

























MLATKD •OVHNMKNT MOCUMMINT OMMATIOM. THt UMITtD tTATIS •OVKJII- 

MtNT THIHIT INCUR* NO tMPONUtlLITY NOR ANT ORLIRATION WHATtO^VtB; 
AND TNI FACT THAT TNI DOTCRNNtNT NAT NAVI TORNULATID, TURNUMID. OR 
IN ANT WAT *UPPLItD THt RAID ORAWINDt. tPtCIFICATIONS OR OTMtR DATA It 
NOT TO DC RttAROCD DT INDICATION OR OTNtRWItt At IN AIW NANNM 
LlCtNtlND THt HOCDCR OR ANT OTHtR MRDON OR CORPORATION, OR CONVtT- 
INO ANT RIDHT* OR PtRNIMION TO NANUFACTURt. UM. OR MLL ANT 
RATtNTtD INVtNTION THAT NAT IN ANT WAT DC RCLATtD THCRCTO. 


_ REVISIONS 

_ DESCRIPTION 

REPLACES REV A WiTh 
CHANGE PER tqpr oo€i 


DATE I APPROVAL 


NOTES: 



GENERAL REQUIREMENTS: 

A. MATERIAL: BRASS PER QQ-B-613 COMPOSITION 1, SPRING TEMPER. 

B FINISH: GOLD PLATING .00003 MINIMUM THICKNESS PER HIL-G-45204, TYPE II, OVER SILVER 
PLATING .0002 MINIMUM THICKNESS PER QQ-S-365. 

C. WORKMANSHIP: UNITS SHALL BE UNIFORM IN QUALITY, CLEAN, SOUND, SMOOTH AND FREE FROM 
PITS, SCRATCHES, SLIVERS, LAPS, CRACKS, SCALE, OAMAGEO ENDS OR EDGES AND ANY OTHER 
PHYSICAL DEFECTS. 

D. A CERTIFICATE OF COMPLIANCE WITH THE MATERIAL AND FINISH REQUIREMENTS SHALL 
ACCOMPANY EACH SHIPMENT. 

E. ACCEPTANCE INSPECTION: ACCEPTANCE INSPECTION SHALL BE IN ACCORDANCE WITH MIL-STD-105 

INSPECTION LEVEL I , AQL OF 1.5 PERCENT DEFECTIVES. 4 

(1) UNITS SHALL BE INSPECTED FOR COMPLIANCE WITH DIMENSIONAL AND WORKMANSHIP 
REQUIREMENTS SPECIFIED. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS SPECIFIED IN MIL-D-70327. 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR No. 0°*?# DATE 



DASH NO. 
1 


A DIM. 

B DIM. 

MALCO MFC 

♦ .005 

♦.003 

PART NO 

0.808 

0.693 

3610015-1 

0.880 

0.693 

3610015-2 

..L 2 oa__ 

/.2 30 

1.093_ 

1-093 

3610015-3 
3610015-4 


1 ft* 

2 PLACES ’4" 


33T>^ 
2 ? -\ 
2 PLACES' 


4 PLACES 


X 45 

.010 

4 PLACES 


_. 085 

,080 

Is A.006 



...029 
. 047 “*■ P“ .025 

• M5 i_i__i 

r-^-L. 

I • * 

n/rt ^ 


h=- A.002 




.0315 
.0305 
!■=■ B.002 


R 2 PLACES 



© REPLACES REVA WITH 
CHANGE 


UNLESS OTHERWISE SPECIFIED 

-DIMENSIONS ARE IN INCHES 

_TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
_. ± ± 

_ DO NOT SCALE THIS DRAWING 

MATERIAL 

-SEE NOTES 

HEAT TREATMENT 

-NONE 

NEXT ASSY USED ON final FINiSH ” 

APPLICATION SEE NOTES 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambiums. Mam. 

PM. MO. CONTRACT 

DRAWN&O^JftCJLcdhr DATE 

CHECKED 

APPROVAL A 

APPROVAL _____ 


NASA APPROVAL 


I MIT APPROVAL \ 




NOMENCLATURE OR FI 

DESCRIPTION N 

LIST O F MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

CONTACT, 

BLADE EDGE CONNECTOR 

SPECIFICATION CONTROL DRAWING 

•CODE IDENT NO. I SIZE NASA NO 

Q 1010382 

SCALE NONE WT |SHEET I OF | 


1010382 

I SHEET | OF | 


■rtV>v<vBiH 



















3 


WHIN EOVEDNMENT DM A WINDS. SBSCIFICATIONS. ON OTHED BATA 
USED FOE AMY PURPOSE OTMIM THAR IN CONNKCTION WITH A DEFINITELY 
RELATED SOVSBNMENT PROCUREMENT OBVIATION. TMt UNITED «ATI« VOYERN- 
KENT TKERERT INCURS HO REIfOHS'.ilUT f NOR ANT ODUVATION WHATSOEVER; 
ANO THE PACT THAT THE OOVERNHSNT NAT HAVE FORMULATED. FURNISHED, ON 
IN ANT WAT SMPPLItO THE SAIO DRAWIND I. SPECIFICATIONS OR OTHER DATA ID 
NOT TO DC REDAROCO BT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICSNSINt THE HOLDER ON ANT OTHER PIINSON OR CORPORATION., ON CONV^T- 
MANUFACTURE. WES. ON SEU. ANY 
SI DELATED THERETO. 


Z820I0I 


_ REVISIONS 

DESCRIPTION 

REPLACES RLv A VviTH 

change per tqrr e>c6it 

REPLACED BY REV D WITH CHANGES 
PER TDRR 63103 


DATE I APPROVAL 




NOTES: 

1. GENERAL REQUIRENENTS: 

A. MATERIAL: BRASS PER QQ-B-613 COMPOSITION 1, SPRING TEMPER. 

B. FINISH: GOLD PLATING .00003 MINIMUM THICKNESS PER NIL-G-45204, TYPE II, OVER SILVER 
PLATING .0002 MINIMUM THICKNESS PER QQ-S-365. 

C. WORKMANSHIP: UNITS SHALL BE UNIFORM IN QUALITY, CLEAN, SOUND, SMOOTH AND FREE FROM 
PITS, SCRATCHES, SLIVERS, LAPS, CRACKS, SCALE, DAMAGED ENDS OR EDGES AND ANY OTHER 
PHYSICAL DEFECTS. 

D. A CERTIFICATE OF COMPLIANCE WITH THE MATERIAL AND FINISH REQUIREMENTS SHALL 

ACC imtMif EACH SHIPMENT. '\ 

V , 4- 

E. ACCEPTANCE INSPECTION: ACCEPTANCE INSPECTION SHALL BE IN ACCORDANCE WITH Mtl-STD-105 

INSPECTION LEVEL I , AQL OF t.5 PERCENT DEFECTIVES. fc . > 

(1) UNITS SHALL BE INSPECTED FOR COMPLIANCE WITH DIMENSIONAL AND UORKMANSHl! 
REQUIREMENTS SPECIFIED. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS SPECIFIED IN MIL-D-70327. 


FOR INFORMATiON ONLY 

CLASS B RELEASE TDR No -g^'g* DATE 


DASH NO. 


A DIM. 

B DIM. 

MALCO MFC 

1.005 

1.003 

PART NO 

0.808 

0.693 

3610015-1 

0.880 

1-208 

0.693 

1.093 

3610015-2 

3610015-3 

/.2 80 

_1.Q93_ 

3610015-4 


2 PLACES 


-500 45 

.010 

4 PLACES 


_. 085 

>080 
A.006 


33r jr 
27*\ 
2 PLACE 


U 


h=- A.002 


. .029 

. 047 .025 

H’n, 

] ‘MI _ # 


l-idai 


.0315 
.0305 
!■=■ B.002 


R 2 PLACES 


REPLACED EY REV D WITH CHANGES I^jloou 

(b) replaces reva with 


CHANGE 


PART OR 
IDENTIFYING NO. 


UNLESS OTHERWISE SPECIFIED M 1 T 

Iaj IUWJce INSTRUMENTATION LAI 

DIMENSIONS ARE IN INCHES cammidde, mam. 

TOLERANCES ON —• *o contract 

FRACTIONS DECIMALS ANGLES DATE 


NEXT ASSY I USED ON 
APPLICATION 


DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 

HEAT TREATMENT 

NONE 

FINAL FINISH 

SEE NOTES 


CHECKED JSUH 
APPROVAL AjA 
APPROVAL_ 

NASA APPROVAL, 
MIT APPROVAL^ 





NOMENCLATURE OR Fll 

DESCRIPTION N 

LIST OF MATERIALS __ 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

CONTACT, ~ 

BLADE EDGE CONNECTOR 

SPECIFICATION CONTROL DRAWING 

Code ident no. I size nasa dpaw*^ no. 

C 1010382 

SCALE NONE WT I SHEET I OF I 








































































REVISIONS 


NOTICE — WHEN COVCRNNCNT DRAWING*. SPECIFICATION* OR OTHER DATA 
ARC UHD FOR ART PURPOSE OTHCR THAR IR CONNECTION WITH A DEFINITELY 
RCLATtO ROVCRRHCHT FROCURCRCRT OFCRATIOH. THE URITCO STATIC CO VE AH- 
HCHT THCRCRT IRCURS HO RCSFOHSIRIUTT ROR ART ORLIOATIpR WHATSOEVER. 
ARO THE FACT THAT THE SOVERHRENT RAT HAVE FORRULATED. FURRISHEO. OR 
IH ART WAT SUPPLIED THE SAID DRAWIHSS. SFCCIFICATIOHS OR OTHCR DATA IS 
ROT TO RE RCSARDCO RT IRFLICATIOR OR OTHERWISE AS IR ART HAHNCA 
LICENSING THE HOLDER OR ART OTHCR FCRSOH OR CORFORATIOR. OR CONVEY. 
IHR ART RIRHTS OR FCRHISSIOR TO HARUFACTUftC. USE. OR SELL ART 
FATCHTCD IMVCRTIOR THAT RAT IH ARY WAT RE RELATED THERETO. 


_ DESCRIPTION _ 

REPLACES REV C WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR O$i03 


DATE I APPROVAL 




REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 

DorQi'Dinm in mii -n-7fiT97 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS ' 

SPECIFIED IN ND-1015404, CLASS 3. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MATERIAL: BRASS PER QQ-B-613 COMPOSITION 2, HARD. 

FINISH: GOLD PLATING .000050MINIMUM THICKNESS PER 
MIL-G-452U4, TYPE II, OVER SILVER PLATING .0002 
MINIMUM THICKNESS PER QQ-S-365,AT CONTACT AREA. 

WORKMANSHIP: UNITS SHALL BE UNIFORM IN QUALITY, 

CLEAN, SOUND, SMOOTH AND FREE FROM PITS, SCRATCHES, 
SLIVERS, LAPS, CRACKS, SCALE, DAMAGED ENDS OR 
EDGES AND ANY OTHER PHYSICAL DEFECTS. 

A CERTIFICATE OF COMPLIANCE WITH THE MATERIAL AND 
FINISH REQUIREMENTS SHALL ACCOMPANY EACH SHIPMENT. 

ACCEPTANCE INSPECTION: ACCEPTANCE INSPECTION SHALL 
BE IN ACCORDANCE WITH MIL-STD-105 INSPECTION 
LEVEL I, AQL OF 1.5 PERCENT DEFECTIVES. 

UNITS SHALL BE INSPECTED FOR COMPLIANCE WITH 
DIMENSIONAL AND WORKMANSHIP REQUIREMENTS 
SPECIFIED. 

QUALITY ASSURANCE PROVISIONS: 

CERTIFICATION: MANUFACTURER SHALL SUBMIT WITH EACH 
LOT A CERTIFICATION THAT MATERIAL AND PLATING ARE 
IN ACCORDANCE WITH THIS DOCUMENT. 

VISUAL AND MECHANICAL: EACH LOT SHALL BE SAMPLED AND 
INSPECTED FOR DIMENSIONAL CONFORMANCE TO THIS 
DRAWING AND PLATING QUALITY WITH RESPECT TO MECHANI¬ 
CAL REQUIREMENTS. 


MARKING: 
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1'. GENERAL REQUIREMENTS: 

A. MATERIAL: POLYHIDE (NYLON) PER HIL-P-t'709'1’. TYPE I. 

B. OPERATING TEMPERATURE RANGE: -55 # C TO ♦125 , C. 

C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
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GENERAL REQUIREMENTS: 

A. MATERIAL: POLYMIDE (NYLON) PER MIL-P-17091, TYPE I. 

B. OPERATING TEMPERATURE RANGE: -55*C TO *125 # C. 

C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
PER NASA DOCUMENT PS 1015404. CLASS J. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. MATERIAL: POLYMIDE (NYLON) PER MIL-P-17091, TYPE I. 

B. OPERATING TEMPERATURE RANGE: -55*C TO +125*C. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. MATERIAL: POLYMIDE (NYLON) PER MIL-P-17091, TYPE I. 

». OPERATING TEMPERATURE RANGE: -55*C TO *125«C. 

C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
PER ND 1015404. iQLASS 1. 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. MATERIAL: POLTMIOE (NYLON) PER MIL-P-17091, TYPE I. 

S. OPERATING TEMPERATURE RANGE: -55«C TO ♦125*C. 

C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
PER NASA DOCUMENT PS 1015404, SECTION 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 
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REQUIREMENTS: 

:CROUP I (INSPECTION BY SUPPLIER & USER): 

LEAD DATA: COLD PLATED IRON NICKEL ALLOY PER ND 1015401. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

CASE: GLASS, HERMETICALLY SEALED. 

ELECTRICAL CHARACTERISTICS PER TABLE II. 

FORWARD VOLTAGE 
REVERSE CURRENT 
BREAKDOWN VOLTAGE 
REVERSE RECOVERY TIME 
CAPACITANCE 

'MARKING: UNITS SHALL BE MARKFD PER MIL-ST0-130 WITH MANUFACTURERS 
NAME OR SYMBOL, TYPE DESIGNATION, DATE CODE, LOT CODE AND SERIAL 
himoER. THE CATHODE END SHALL BE IDENTIFIED. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -A5*C TO ♦200*C. 

POWER DISSIPATION: 250 MILLIWATTS • 25*C 
TOO MILLIWATTS • 175*C 

ELECTRICAL RATINGS: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
NO 1015404, CLASS 1. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED IN FOR 240 HOURS UNDER THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 100*C 

(2) POWER DISSIPATION: 50* OF 100*C RATING OF DIODE 

THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A 
FREQUENCY OF 60 t G CYCLES PER SECOND AT 50% OF RATED PEAK 
VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD SUCH THAT THE 
AVERAGE RECTIFIED CURRENT IS 50* i 2* OF RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED 
LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN IN SHALL NOT BE 
ACCEPTABLE. 


PARAMETRIC CHANGE LIMITS: 

1. FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 

2. REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404, CLASS 1. 

UNITS SHALL 5E CAPAbLE OF MEETING^ QUALIFICATION REQUIREMENTS 
OF NO »OOROS4> UNLESS MODIFIED OR AMENDED ©Y THE DESIGN 
_REQUIREMENT© OF THIS ORAWINQ , 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
_1_NO 1002129._ - 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: BOLD PLATED IRON NICKEL ALLOY PER ND 
1015401* A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH 
MANUFACTURER'S NAME OR SYMBOL, TYPE DESIGNATION, 
DATE CODE, AND SERIAL NUMBER. THE CATHODE 
END SHALL BE IDENTIFIED WITH A COLOR BAND. 
ELECTRICAL REQUIREMENTS PER TABLE II: 

/ FORWARD VOLTAGE (Vf) 

/ REVERSE CURRENT (|R> 

BREAKDOWN V0LTA6E (By) 

REVERSE RECOVERY TIME (t r r) 

CAPACITANCE (Co) 


DESI6N REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO ♦200°C. 

POWER DISSIPATION: 250 MILLIWATTS Q 25°C 

0 MILLIWATTS t 175°C. 

ELECTRICAL SPECIFICATIONS: PER TABLE II. 

MAXIMUM RATINGS: PER TABLE I 

PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 
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DESCRIPTION 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURH-IN: UNITS SHALL BE BURNED IN FOR 240 HOURS UNDER THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 100°C _I 0 °C 

THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
HAVING A FREQUENCY OF 60 1 6 CYCLES PER SECOND AT 
75 VOLTS PEAK VOLTAGE. THE DIODE SHALL HAVE A RESIS¬ 
TIVE LSAS SvCH THAT THE AVERAGE RECTIFIED CURRENT IS 
35 MILUAMPERES. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

FORWARD VOLTAGE DROP 
C REVERSE LEAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READIN6, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
^ THF FREQUENCY DISTRIBUTION OF THE PERCENT CHAN6E OF 

EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

FORWARD VOLTAGE DROP: O.025V0LT MAXIMUM CHANGE 
REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 
OR 20 NANOAMPS WHICHEVER IS GREATER. 
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, _ REVISIONS _ 

DESCRIPTION _ 

THIS SHEET ADDED AND UPGRADED TO CLASS A 
RELEASE PER TDRR. Oj/«X 


OATS I APPD. 


• •- 







TABLE I 

MAX RATINGS • 25° C 

FORWARD CURRENT I PEAK INVERSE VOLTAGE)PEAK FORWARD SURGE CURRENT I POWER DISS.IAMBIENT OPERATING 
(IF) _ (PIV) _ If (surge) _ (P) AND STORAGE TEMP. 

150 m 150 VOLTS 500 with a pulse wioth 250 MW -65°C TO ♦175°C 


500 WITH A PULSE WIDTH 
OF I SECOND ; 2000 WITH 
A PULSe WIDTH OF » MICRO¬ 
SECOND 


■ ■■■■■ -■ _ TABLE II _ 

ELECTRICAL CHARACTERISTICS • 25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

i 


CONDITIONS 

SYMBOL 

SPECIFICATION 
MIN 1 MAX 

LIMITS 

UNITS 

FORWARD VOLTAGE 

if 

3 

100 nA 

VF 


1.0 

VOLTS 

REVERSE CURRENT 

vr 

= 

150 V 

Ir 


0.1 

uA 

BREAKDOWN VOLTAGE 

IR 

3 

100 uA 

BV 

200 


VOLTS 

REVERSE RECOVERY TIME 

If 


30 mA 

t r r 


50 

MUSEC 

MITAVIIAIIIfi 

RL 

Vr 


150 GniiS 

0 VOLTS. F = 1 MC 

Co 


5 

UUF 
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2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

0) LEAD DATA: GOLD PLATED IRON NICKEL ALLOY PER NO 
10154-01. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH 
MANUFACTURER'S NAME OR SYMBOL, TYPE DESIGNATION, 
DATE CODE, AND SERIAL NUMBER. THE CATHODE 
END SHALL BE IDENTIFIED WITH A COLOR BAND. 

B. ELECTRICAL REQUIREMENTS PER TABLE II: 

(1) FORWARD VOLTAGE (Vf) 

(2) REVERSE CURRENT (Ir) 

( 3 ) BREAKDOWN VOLTAGE (By) 

(4) REVERSE RECOVERY TIME (trr) 

(5) CAPACITANCE (Co) 


3. DESI6N REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO «-200°C. 

B. POWER DISSIPATION: 250 MILLIWATTS • 25°C 

0 MILLIWATTS • 175°C. 

c. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

D. MAXIMUM RATINGS: PER TABLE I 

E. PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 

SHALL BE THE SAME AS BURN-IN CONDITIONS. 
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ON ND 1002034 FOR THIS DRAWING. 
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4. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED IN FOR 240 HOURS UNDER THE 
FOLLOWING CONDITIONS: +0 

(D AMBIENT TEMPERATURE: 100°C -Io°C 


B 


THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
HAVING A FREQUENCY OF 60 ± 6 CYCLES PER SECOND AT 
75 VOLTS PEAK VOLTAGE. THE DIODE SHALL HAVE A RESIS¬ 
TIVE LOAD SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 
35 MILUAMPERES. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

0) FORWARD VOLTAGE DROP 
(2) REVERSE LEAKAGE CURRENT 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) FORWARD VOLTAGE DROP: 0.025VOLT MAXIMUM CHANGE 

(b) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 
OR 20 NANOAMPS WHICHEVER IS GREATER. 


SYM 

REVISIONS 

DESCRIPTION 

DATE 

APPD. 


B 

REPLACES REV A WITH CHANGES AND UPGRADED TO 
CLASS A RELEASE PER TDRR 

i/n/6j 

J*:. ' 


C 

REVISED PER TOUR <9 3*7* 

h'GSTfi 




• 



C 







!.i 


!‘i 

; i 


s 

I ' 


■ 

i» 


B REPLACES REV (A) WITH CHANGE 




















NEXT ASSY 

USED ON 

| APPLICATION | 


UNLESS OTH ERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

4- -- + -- + — 


DO NOT SCALE THIS DRAWING 


MATERIAL 


CONTRACT 


.Ml T 

INSTRUMENTATION LAB 

Cammidoc. Mam. ' flASS - 

M. CONTRACT 497 



rzB MAy '<£,? 
DATE 


APPROVAL 


APPROVAL. 




NASA APPROVAL 
MIT APPROVAL 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


SEMICONDUCTOR DEVICE, DIODE 
(FAST SWITCHING, SILICON, 
AXIAL LEAD, GLASS BODY) 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 


SCALE 


TTonT 


SIZE 


1010384 


INCHES 
» I l-L 


4 

if* 

il 


, 6 I 2 

! PHOTOGRAPHIC SCALE ONLY 


1 












































4 



0 


*9€0I0I 


£> 


TABLE I 


|-" ' MAX RATINGS • 25 fl C 



FORWARD CURRENT 

Of) 

PEAK 

INVERSE VOLTAGE 
(PIV) 

PEAK FORWARD SURGE CURRENT 
If(surge) 

POWER DISS. 
(P) 

AMBIENT OPERATING 
AND STORAGE TEMP. 

150 ma 

150 VOLTS 

500 mev WITH A PULSE WIOTH 

OF t SECOND ; 2000 mat WITH 

A PULSE WIOTH OF I MICRO¬ 
SECOND 

250 MW 

-65°C TO ♦1750C 
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TABLE II 


ELECTRICAL CHARACTERISTICS • 25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS ! 

MIN 

MAX 

UNITS 

FORWARD VOLTAGE 

IF = 100 *A 

VF 


1.0 

VOLTS 

REVERSE CURRENT 

Vr = 150 V 

Ir 


0.1 

uA 

BREAKDOWN V0LTA6E 

Ir = 100 uA 

BV 

200 


VOLTS 

REVERSE RECOVERY TIME 

If* 3UmH 

Ip = 30 mA RECOVERY TO ImA 

t r r 


50 

MUSEC 

CAPACITANCE 

RL = 150 

Vr s 0 VOLTS, F = 1 MC 

Co 


5 

DDF 
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A. 


B. 


REQUIREMENTS: 

6 Tn“rpret DRAWING, in accordance with standards prescribed 
suppl i ers"shall 2 conform to the quality assurance provisions 

OF NO 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING QUALIFICATION 

OF MO I002054> UKILCB3 MOOlFlEO OR AMENOCO BY THC QESl^KI 
REQUIREMENTS OF THIB ORAWINQ , 

UNIT PACKAGING AND PACKIN6 SHALL BE IN ACCORDANCE WITH 

:_NO 1002129. 


C 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: GOLD PLATED IRON NICKEL ALLOY PER ND1015401. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), AND 

REVISION LETTER, AND THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 
DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER ND1002019. THE CATHODE END SHALL 
BE IDENTIFIED WITH A COLOR BAND. 


B. ELECTRICAL REQUIREMENTS PER TABLE II: 
(U FORWARD VOLTAGE (Vf) 

(2) REVERSE CURRENT (Ir) 

(3) BREAKDOWN VOLTAGE (Bv) 

(4) REVERSE RECOVERY TIME (trr) 

(5) CAPACITANCE (Cq) 


3. DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO *20000, 

B. POWER DISSIPATION: 250 MILLIWATTS t 25°C 

0 MILLIWATTS • 175°C. 

C. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

D. MAXIMUM RATINGS: PER TABLE I 

E. PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 

SHALL BE THE SAME AS BURN-IN CONDITIONS. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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REVISIONS 


oncnmoN 


DATS I AFWWWL 


REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER ft USER): 

LEAD DATA: GOLD PLATED IRON NICKEL ALLOY PER ND 1015401. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

CASE: GLASS, HERMETICALLY SEALED. 

ELECTRICAL CHARACTERISTICS PER TABLE II. 

FORWARD VOLTAGE 
REVERSE CURRENT 
BREAKDOWN VOLTAGE 
REVERSE RECOVERY TIME 
CAPACITANCE 

MARKING- UNITS SHALL BE MARKED PER MIL-STD-130 WITH MANUFACTURERS 
NAME OR SYMBOL, TYPE DESIGNATION, DATE CODE. LOT CODE AND SERIAL 
NUMBER. THE CATHODE END SHALL BE IDENTIFIED. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO ♦200*C. 

POWER DISSIPATION: 250 MILLIWATTS • 25*C 
100 MILLIWATTS • 175*C 

ELECTRICAL RATINGS: PER TABLE II. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404, CLASS 1. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNEO IN FOR 240 HOURS UNDER THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 100*C 

(2) POWER DISSIPATION: 50* OF 100*C RATING OF DIODE 

THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A 
FREQUENCY OF 60 ♦ 6 CYCLES PER SECOND AT 50* OF RATED PEAK 

VOLTAGE THE DIODE SHALL HAVE A RESISTIVE LOAD SUCH THAT THE 

AVERAGE RECTIFIED CURRENT IS 50 * t 2* OF RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL REQUIREMENTS AND THE SPECIFIED 
LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN IN SHALL NOT BE 
ACCEPTABLE. 


PACKAGING ft PACKING: 

UNIT PACKAGING ft PACKING SHALL BE IN ACCORDANCE 
WITH MIL-P-194S1 LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES AND EXTERIOR 

SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-P-19491 AND SHALL INCLUDE THE 
NASA DRAWING NUMBER AND REVISION LETTER. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70J27. 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. oo4*1 DATE 


| .105 MAX Dl 



1.0 MIN 


.275 MAX - 


1.0 MIN 



PARAMETRIC CHANGE LIMITS: 

1 FORWARD VOLTAGE DROP: 0.01 VOLT MAXIMUM CHANGE. 
REVERSE CURRENT: 2 TIMES INITIAL MEASUREMENT. 
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TABLE II 


ELECTRICAL CHARACTERISTICS t 25»C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION 

LIMITS 

MIN 

. HAIL. 

UNITS 

FORWARD VOLTAGE 

I F « 100 mA 

Vf 


1.0 

VOLTS 

REVERSE CURRENT 

V R * 150 V 

ir 


0.1 

uA 

BREAKDOWN VOLTAGE 

Ir » 100 uA 

BV 

200 


VOLTS 

REVERSE RECOVERY TIME 

I f « 30 mA 

*rr ~ 


50 

MUSEC 

CAPACITANCE 

R l * 150 OHMS 

Co 


5 

UUF 


V R = 0 VOLTS, F- = 1 MC 
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TABLE I 


ABSOLUTE MAX RATINGS • 25*C 


FORWARD CURRENT 

(I F ) 

PEAK INVERSE VOLTAGE 
(PIV) 

PEAK FORWARD SURGE CURRENT • 
If(surge) 

POWER DISS. 
(P) 

AMBIENT OPERATING 
AND STORAGE TEMP. 

150 ma 

150 VOLTS 

500 ma 

250 MW 

—65*C TO +175*0 


* WITH A PULSE WIDTH OF 1 SECOND; 2000 ma WITH A PULSE WIDTH OF 1 MICROSECOND. 
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NOTICE — WHIM GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERLGT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
HOT TO BE REGARDEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT-ALLOY (KOVAR) PER NASA DOCUMENT 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

CASE: GLASS, HERMETICALLY SEALED. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

FORWARD VOLTAGE (V F ) 

LEAKAGE CURRENT (I L ) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 

MARKING: THE MANUFACTURER'S NAME. TRADEMARK, OR CODE: TYPE DESIGNAT!ON, n C °° ft E • J-® 1 , C0DE , .. 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART, IN ACCORDANCE WITH MIL-STO 130. 

GROUP II (DESIGN REQUIREMENTS): , / 

STORAGE TEMPERATURE: -G5*C TO ♦150*C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION: 200 MILLIWATTS MAX 

UNITS SHALL BE CAPABLE OF MEETING. THE QUALIFICATION REQUIREMENTS OF N01002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS I. 

PACKAGING AND PACKING: UNIT PACKAGING AN0PACKIN6 SHALL BE IN ACCORDANCE WITH 
MIL-P-19491 LEVEL A IN BOTH INSTANCES. _ r 

(T) ? MARKING OF W4T-PACKAGES AND JXTE1I0R SNIPPING CONTAINERS 
. SHALL BS-IN ACC0R8ANC!«.UITM4IIL*P*194V1 . ANO. SMALL .INCLUDE 
THE NASA ORAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS. 

t. AMBIENT TEMPERATURE: 100*C i 0*C. 

2. POWER DISSIPATION: 50* OF lOO^C RATING OF DIODE. 
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GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT-ALLOY (KOVAR) PER NASA DOCUMENT 1015402. A 
CERTIFICATE OF COMPLIANCE UITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

CASE: GLASS, HERMETICALLY SEALED. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

FORWARD VOLTAGE (V F ) 

LEAKAGE CURRENT (I L ) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE: TYPE DESIGNATION, DATE CODE, LOT CODE 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART* IN ACCORDANCE WITH MIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO ♦150*C r 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION: 200 MILLIWATTS MAX 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF N01002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS I. 
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GROUP HI (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNEDtlN FOR 240 HOURS AT THE FOLLOWING CONDITIONS. 
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2. POWER DISSIPATION: 50* OF 100*C RATING OF DIODE. 
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AT 50* OF RATED PEAK VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD SUCH THAT THE AVERAGE 
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DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND.THE SPECIFIED LIMITS FOR PARAMETRIC 
CHANGES.FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 
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INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CON¬ 


DITIONS. 
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MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY PER ND 

1015401. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

CASE: BUSS, HERMETICALLY SEALED. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE:. 

NASA PART NUMBER AND REVISION LETTER; DATE CODE; SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
PART, IN ACCORDANCE WITH MIL-STD-130. 


ELECTRICAL REQUIREMENTS PER TABLE II: 
FORWARD VOLTAGE (Vf) 

LEAKAGE CURRENT (Ir) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 


DESI6N REQUIREMENTS: 

MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -65°C TO ♦150°C. 

POWER DISSIPATION: 250 MILLIWATTS MAX 

SPECIAL COMHTIOtiilifi BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDER 
THE FOLLOWING CONDITIONS: . n 

AMBIENT TEMPERATURE: 100°C -Jfo° c 


THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
HAVING A FREQUENCY OF 60 * G CYCLES PER SECOND AT 50 
VOLTS INVERSE VOLTAGE. THE DIODE SHALL HAVE A RESIS¬ 
TIVE LOAD SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 
30 MILLIAMPERt 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

FORWARD VOLTAGE DROP(VF) 

REVERSE LEAKAGE CURRENT(IR) 
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6ENERAL: 

\. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEET IN6 ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CON- 
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A. MECHANICAL REQUIREMENTS: 
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LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY PER ND 

1015401. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

CASE: GLASS, HERMETICALLY SEALED. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE: 

NASA DWG. NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

AND REVISION LETTER; DATE CODE; SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 

PART, IN ACCORDANCE WITH MlL-STD-130. 

ELECTRICAL REQUIREMENTS PER TABLE lit 
FORWARD VOLTAGE (Vf) 

LEAKAGE CURRENT (Ir) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 


4. 


DESIGN REQUIREMENTS: 

A. MAXIMUM RATINGS: PER TABLE I 

B. STORAGE TEMPERATURE: -65°C TO ♦150°C. 

d' fLU* ^ c !rM3sItt?i!g I CEM m^Vs'xCCR PRETOlfl SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 

SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240HOURSUNOER 
THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 100°C -Io°C 
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THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
HAVING A FREQUENCY OF 60 * 6 CYCLES PER SECOND AT 50 
VOLTS INVERSE VOLTAGE. THE DIODE SHALL HAVE A RESIS¬ 
TIVE LOAD SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 
30 MILLIAMPERC 

THE MANUFACTURER SHALL. DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) FORWARD VOLTAGE DROP(VF) 

( 2 ) REVERSE LEAKAGE CURRENT (IR) 
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THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READIN6, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

E. PARAMETRIC CHAN6L LIMI IS: iiiuiuiiu 

(1) FORWARD VOLTAGE DROP: 0.02 VOLT MAXIMUM CHANGE 

(2) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 

OR 20 NANOAMPS, WHICHEVER IS GREATER. 

PERFORM 100X VISUAL INSPECTION WITH A MINIMUM MAGNIFICATION OF 20 AFTER BURN-IN. 

POOR WORKMANSHIP SHALL BE INTERPRETED AS CAUSE FOR REJECTION. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


99C0I0I 


REVISIONS 


DATE I APPROVAL 


REPLACES REV B WITH CHANG 
ANO UPGRADED TO CLASS A 
RELEASE PER TDRR dz ^7 

REVISED PER TDRR "05549 


__ TABLE I _ 

MAXIMUM RATINGS AT AMBIENT TEMPERATURE = 25QC(UNLESS OTHERWISE SPECIFIED)! 


PEAK AVERA6E DC SURGE 

INVERSE RECTIFIED FORWARD CURRENT 
VOLTAGE FORWARD CURRENT (lM(SURGE)) 


(PIV) 


CURRENT 

do) | (loF 

AT AT 

25°C 150°C 

MApc MApc 
100 30 


FOR FOR 
1 USEC 1 SEC 


RECURRENT 

PEAK 

FORWARD 

CURRENT 

(If) 


POWER JUNCTION 
DISSIPATION TEMPERATURE 
(P) 


El A 
TYPE 

DESIGNATION 
(FOR REFERENCE ONLY) 


-65°C Ul75°C 


1N660 


C REPLACES REV ( B ) WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


ANGLES | DRAWN ! 


. DATE_ 

3a 


DO NOT SCALE THIS DRAWING 
MATERIAL 


I HEAT TREATMENT 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

SEMICONDUCTOR DEVICE, OiGSE 
(FAST SWITCHING, SILICON, 
AXIAL LEAD, GLASS BODY) 

SPECIFICATION CONTROL DRAWING 


I NASA APPROVAL j 


I FINAL FINISH 




APPLICATION 


MIT APPROVAL ^ A/*l 


I CODE IDENT NO. SIZE 


ISCALE NONE IWT 


NASA DRAWING NO. 

1010385 

[sheet £ OF 3 


INCHES 


0 » * 

:[ PHOTOGRAPHKfSCALE only 


















































2 


B 


NOTICE — WHEN 60VKMNMCNT ORAWINSt. SPCCIFICATIONS OM OTMEE DATA 
AIM USIO FOR ARY FURROSC OTHER THAR IH CORRECTIOR WITH A OEFIRITELT 
RELATED 60VERRMEHT PROCURERSRT OPERATION THE UNITED STATE* OOVERR- 
RENT THERERT INCURS NO RESPORSIRILITt NOR ARY OBLIGATION WHATSOEVER 
ANO THE PACT THAT THE ROVERNNENT HAY HAVE PORRULATEO. PURNISHEO OR 
IN ARY WAY SUPPLIEO THE SAID ORAWIHCS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RERAROEO RY INPLICATION OR OTHERWISE AS IN ARY NANNER 
LICSNSINC THE HOLDER OR ARY OTHER PERSON OR CORPORATION. OR COHVEY- 
IRC ANY RIRHTS OR PERRISSION TO NANUFACTURE. USE. OR SELL ARV 
PATENTED INVENTION THAT HAY IN ANT WAY RE RBLATSO THERETO 


SRCOIOI 


a 


REVISIONS 


REQUIREMENTS: 
1. GENERAL: 


SVM 

DESCRIPTION 

DATE 

APPROVAL 

c 

REPLACES REV B WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR 02 on 



--- 

D 

REVISED PER TDRR 05549 

i/iU* 

At 


’ E 

REVISED PER TDRR 06687 


MHZ 

mz 


2 . 


INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERWIENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CON¬ 
DITIONS. 

PACKAGING ANO PACKING: UNIT PACKAGING AND PACKING SHALL 
RE IN ACCORDANCE WITH ND 1002129. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 


A. 


B. 


C. 


D. 



GRAPHICAL SYMBOL 


B. 
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( 2 ) 

(3) 
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LEAD DATA: GOLD PUTED IRON-NICKEL ALLOY PER ND 

1015401. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

CASE: 6USS, HERMETICALLY SEALED. 

MARKING; THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 

NASA DWG. NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

<- AND REVISION LETTER; DATE CODE; SERIAL NUMBER SHALL BE PERMAItNTLY AND LEGIBLY MARKED ON THE 

PART, IN ACCORDANCE WITH MlL-STD-130. 

ELECTRICAL REQUIREMENTS PER TABLE II: 

FORWARD VOLTAGE (Vf) 

LEAKAGE CURRENT (Ir) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 


3. 


4. 


DESIGN REQUIREMENTS: 

A. MAXIMUM RATINGS: PER TABLE I 

B. STORAGE TEMPERATURE: -65°C TO ♦150°C. 

D* ^JvHLRUL?^ ^'HD ; M^ETT^NG*CEMO^^OR^OLC€ | i TwEFORM SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 

SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS UNDE R 
THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 100°C -Io°C 

B. THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 

HAVING A FREQUENCY OF 60 t 6 CYCLES PER SECOND AT 50 
VOLTS INVERSE VOLTAGE. THE DIODE SHALL HAVE A RESIS¬ 
TIVE LOAD SUCH THAT THE AVERA6E RECTIFIED CURRENT IS 
30 MILLIAMPERE 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(i> FORWARD V0LTA6E DROP(VF) 

( 2 ) REVERSE LEAKAGE CURRENT (IR) 
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THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READIN6, THE FINAL READIN6 AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
. SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHAN6ES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

E p*D*MrTp!C CHANGE LIMITS: 

(1) FORWARD VOLTAGE DROP: 0.02 VOLT MAXIMUM CHANGE 

(2) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 

OR 20 NANOAMPS, WHICHEVER IS GREATER. 
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F. INSPECTION OF SEMICONDUCTORS: PER ND 1002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. 
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REQUIREMENTS: 

0 1- .GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B- SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY DESI6N REQUIREMENTS SECTION OF THIS DRAWING. 

LIFE TEST CONDITIONS SHALL BE THE SAME AS BURN-IN CON¬ 
DITIONS. 

0. PACKAS'S! Am! FACJJ!JJGt UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 

2. INSPECTION AND ACCEPTANCE: 

A- MECHANICAL REQUIREMENTS: 

O) LEAD DATA* 60LB PUTEB IRON-NICKEL ALLOY PER ND 

1015401. A CERTIFICATE OF COMPLIANCE WITH THIS RE- 
c QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) CASE: t GUSS, HERMETICALLY SEALED. 

(3) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 

NASA DWG. NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS 
/ . AND REVISION LETTER; DATE CODE; SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON Tl£ 
PART, IN ACCORDANCE WITH ND1002019. 

B. ELECTRICAL REQUIREMENTS PER TABU II; 

(D FORWARD VOLTAGE (Vf) 

(2) LEAKAGE CURRENT (Ir) 

<3> BREAKDOWN VOLTAGE (BV) 

(4) REVERSE RECOVERY TIME (t rr ) 

3- DESIGN REQUIREMENTS: 

A. MAXIMUM RATINGS: PER TABU I 

B. STORAGE TEMPERATURE: -65°C TO ♦150°C 

C. POWER DISSIPATION: 250 MILLIWATTS MAX 

4. SPECIAL‘cWitT^NG BY'SlPMi^ * C0PPER PLATE ^ ,N «*»'« SlLIOGN DIET 

A. BURN-IN: UNITS SHALL BE BURNED—IN FOR 240HOURSUNOER 
THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 100°C t{ 0 ®C 

B ™ E .^!!!L S ? ALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
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C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
CUCTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 

(D FORWARD VOLTAGE DROP(VF) 

I (2) REVERSE LEAKAGE CURRENT (IR) 
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THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. . 
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(D FORWARD VOLTAGE DROP* 0.02 VOLT MAXIMUM CHANGE 
(2) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 
OR 20 NANOAMPS, WHICHEVER IS GREATER. 

INSPECTION OF SEMICONDUCTORS: PER NO 1002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED UITH EACH SHIPMENT. 
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__ TABLE II __ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE =25°C (UNLESS OTHERWISE SPECIFIED) 
. 1 _ I _ 1 SPECIFICATION LIMITS 


VPARAMETER 
BREAKDOWN VOLTAGE 

LEAKAGE CURRENT) 
LEAKAGE CURRENT 2 

VOLTAGE DROP 

REVERSE RECOVERY TIME 
SEE NOTE 1. 


CONDITIONS 

It = 100 uA 

AT T* s ♦100°C 

TO Ta = -65°C _ 

PIV = 100 V 

PIV s 100 V 
AT Ta = 1C0°C 
I jj = 30 MA 

RECOVERY TIME TO 400 K 
WHEN SWITCHED FROM 30 MA 
FORWARD CURRENT TO -35 V 

AT 0 VDC AT 1 MC 


SYMBOL 


UNITS 

VOLTS 


JUNCTION CAPACITANCE | AT 0 VDC AT 1 MC | C | | 12 | UUF 

NOTES: 

1. MEASUREMENT MADE WITH A HAUMAN ND-1 STANDARD PULSE RECOVERY TEST SET APPROVED BY 
JETEC 14 AND DESCRIBED IN JAN-256 
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REQUIREMENTS: 

1 - GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CUSS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING, 
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0. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH NDI0022I5 CLASS I,CODE 2. 
INSPECTION AND ACCEPTANCE: 

A- MECHANICAL REQUIREMENTS: 


GRAPHICAL SYMSCL 


B. 


( 1 ) 


( 2 ) 

(3) 


( 1 ) 

( 2 ) 

(3) 

( 4 ) 


LEAD DATA: GOLD PUTED IRON-NICKEL ALLOY PER ND 

1015401. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

CASE:, GUSS, HERMETICALLY SEALED. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 

NASA DWG. NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

; DATE CODE; SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
PART, IN ACCORDANCE WITH ND1002019. 

ELECTRICAL REQUIREMENTS PER TABLE II: 

FORWARD VOLTAGE (Vf) 

LEAKAGE CURRENT (Ir) 

BREAKDOWN V0LTA6E (BV) 

REVERSE RECOVERY TIME (trr) 


DESIGN REQUIREMENTS: 

A. MAXIMUM RATINGS: PER TABLE I 

B. ST0RA6E TEMPERATURE: -65°C TO ♦150°C. 

C. POWER DISSIPATION: 250 MILLIWATTS MAX 

D. MATERIALS: THERMOSETTING SILVER CEMENT, SOLDER PREFORM OR COPPER PLATE SHALL BE USED IN MWffINB SILICON DIE TO TIC POST. 

SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED—IN FOR 240HOURSUNOER 
THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 100°C 1{ 0 °C 

B. THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 

HAVING A FREQUENCY OF 60 t 6 CYCLES PER SECOND AT 50 
VOLTS INVERSE VOLTAGE. THE DIODE SHALL HAVE A RESIS¬ 
TIVE LOAD SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 
30 MILLIAMPERE 

c. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) FORWARD VOLTAGE DROP(VF) 

( 2 ) REVERSE LEAKAGE CURRENT (IR) 
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D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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UNITS 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

E. PARAMETRIC CHANGE LIMITS: 

(1) FORWARD VOLTAGE DROP: 0.02 VOLT MAXIMUM CHAN6E 

(2) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 

OR 20 NANOAMPS, WHICHEVER IS GREATER. 

F. INSPECTION OF SEMICONDUCTORS: PER ND 1002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. 


TABLE I 


MAXIMUM RATINGS AT AMBIENT TEMPERATURE = 25<>C(UNLESS OTHERWISE SPECIFIED) 


PEAK 

1NVERSE 
VOLTAGE 
(PIV) 

AVERAGE 

RECTIFIED 

FORWARD 

CURRENT 

DC 

FORWARD 

CURRENT 

dF> 

SURGE 

CURRENT 

Om(surge)) 

RECURRENT 

PEAK 

FORWARD 

CURRENT 

POWER 

DISSIPATION 

(P) 

JUNCTION 

TEMPERATURE 

EIA 

TYPE 

DESIGNATION 
(FOR REFERENCE ONLY) 


do) 

AT 

25°C 

do) 

AT 

150°C 

FOR 

1 USEC 

FOR 

1 SEC 

df) 


(Tj) 


VDC 

MAqc 

MAdc 

madc 

maqc 

madc 

__MAoc 

MW • 

MIN 

MAX 


100 

100 

30 

150 

2000 

500 

320 

250 

-65°C 

♦175°C 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C (UNLESS OTHERWISE SPECIFIED) 


’ PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS 1 

MIN 

MAX 

UNITS 

BREAKDOWN VOLTAGE 

It = 100 uA 

AT T* = ♦100°C 

TO Ta * -65°C 

BV 

120 


VOLTS 

LEAKAGE CURRENT| 

PIV = 100 V 

«L 


1 

UA 

LEAKAGE CURRENT 2 

PIV = 100 V 

AT T* = 100°C 

lL 


10 

UA 

VOLTAGE DROP 

l0 = 30 MA 

VF 


1 

VOLT 

REVERSE RECOVERY TIME 
SEE NOTE 1. 

RECOVERY TIKE TO 400 K 
WHEN SWITCHED FROM 30 MA 
FORWARD CURRENT TO -35 V 

t rr 


0.3 

UCCC 

JUNCTION CAPACITANCE 

AT 0 VDC AT 1 MC 

C 


12 

UUF 


NOTES: 

1. MEASUREMENT MADE WITH A HAUMAN ND-1 STANDARD PULSE RECOVERY TEST SET APPROVED BY 
JETEC 14 AND DESCRIBED IN JAN-256__ 
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A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054- UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 


D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH HDI0022I5 CLASS I, CODE 2. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

0) LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY PER ND 

1015401. A CERTIFICATE OF COMPLIANCE WITH THIS RE¬ 
QUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) CASE: 6LASS, HERMETICALLY SEALED. 

(3) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 

NASA DWG. NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

; DATE CODE; SERIAL NUMBER SHALL BE PERMAJCNTLY AND LEGIBLY MARKED ON THE 

’ PART, IN ACCORDANCE WITH ND1002019. 

B. ELECTRICAL REQUIREMENTS PER TABLE II: 

(1) FORWARD V0LTA6E (VF> 

(2) LEAKAGE CURRENT (Ir) 

(3) BREAKDOWN VOLTAGE (BV) 

(4) REVERSE RECOVERY TIME (t r r) 

DESIGN REQUIREMENTS: 

A. MAXIMUM RATINGS: PER TABLE I 

B. STORAGE TEMPERATURE: -65°C TO ♦150°C. 

C. POWER DISSIPATION: 250 MILLIWATTS MAX 

D. MAIlKIALS: THtRMOSETTlNu SILVER CEMENT, SOLDER PREFORM OR COPPER PLATE SHALL BE USED IN HUNTING SILICON DIE TO 

SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED—IN FOR 240HOURSUNOER 
THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 100°C IJfo 0 C 

B. THE UNIT SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 

HAVING A FREQUENCY OF 60 i 6 CYCLES PER SECOND AT 50 
VOLTS INVERSE VOLTAGE. THE DIODE SHALL HAVE A RESIS¬ 
TIVE LOAD SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 
30 MILLIAMPERt 

C. THE MANUFACTURER SHALL DETERMINE ANB RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) FORWARD VOLTAGE DROP(VF) 

(2) REVERSE LEAKAGE CURRENT (IR) 
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THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. 


UNITS 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

r DADAUCTDIP PMAMCT I II 4 ITQ* 

(1) FORWARD VOLTAGE DROP: 0.02 VOLT MAXIMUM CHANGE 

( 2 ) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 

OR 20 NANOAMPS, WHICHEVER IS GREATER. 

F. INSPECTION OF SEMICONDUCTORS: PER ND 1002220 

(1) A CERTIFICATE OF COMPLIANCE WITH THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. 
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MAXIMUM RATINGS AT AMBIENT TEMPERATURE = 25°C(UNLESS OTHERWISE SPECIFIED)! 


PEAK AVERAGE DC SURGE 

INVERSE RECTIFIED FORWARD CURRENT 
VOLTAGE FORWARD CURRENT (lM(SURGE)) 


(PIV) 


CURRENT 

<I0> I C lO> 

AT AT 
25°C 150°C 

MAqc MApp 
100 30 


FOR FOR 
1 USEC 1 SEC 

MApp MApp 

2000 500 
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PEAK 

FORWARD 

CURRENT 
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POWER 

DISSIPATION 
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TEMPERATURE 
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TYPE 

DESIGNATION 
(FOR REFERENCE ONLY) 


MIN MAX 

-65°C ♦175°C 


1N660 


C REPLACES REV(B) WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

±. :t ± 



QTY 

REQO 

PART OR 

IDENTIFYING NO. 

NOMENCLATURE OR 

DESCRIPTION 

FIND 

NO. 

LIST OF MATERIALS 


M I T 

INSTRUMENTATION LAN 
Cawbniox Mam 

BWC NO CONTRACT 


NEXT ASSY | USED ON 
APPLICATION 



DO NOT SCALE THIS DRAWING 


MATERIAL 


HEAT TREATMENT 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


SEMICONDUCTOR DEVICE, DIODE 
(FAST SWITCHING, SILICON, 
AXIAL LEAD, GLASS BODY) 

SPECIFICATION CONTROL DRAWING 


NASA DRAWING NO. 


1010385 


(SHEET i OF 

















































WOT I Cl - WHIN GOVERNMENT ORA WINGS. SPECIFICATIONS OR OTNER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
XCLATCO GOVERNMENT PROCUREMENT O-LNAT.O' THE UNITEO STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OOLICATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED ON 
IN ANY WAY SUPPLIED THE ‘AID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATCO THERETO 


ttfOIOI 


REVISIONS 

•VM J * OWemmOH BATE 

~ THIS SHEET ADDED AND 
C UPGRADED TO CLASS A RELEASE 

PER TDRR oi o?7 7/7/0 

T~ REVISED PER TDRR /OZft> 

G REVISED PER TDRft 23460 ulTfiT 

H REVISED PER TORR 26337 dM 


■ __ TABLE I I _ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C (UNLESS OTHERWISE SPECIFIED) 

V~~ I SPECIFICATION LIMITS 

T PARAMETER CONDITIONS SYMBOL MIN I MAX I UNITS 


T PARAMETER 
BREAKDOWN VOLTAGE 


It = 100 uA 
AT T* * ♦100°C 
TO Ta = -65°C 


SYMBOL 

BV 


UNITS 

VOLTS 


LEAKAGE CURRENT| PIV = 100 V __Jj._ IOO NANOAMPS 

LEAKAGE CURRENT? PIV = 100 V lL 10 UA 

_ AT Ta * 100°C __ 

VOLTAGE DROP Ip s 30 MA _ Vf_ 1 VOLT 

REVERSE RECOVERY TIME RECOVERY TIME TO 400 K t rr 0.3 USEC 

SEE NOTE 1. WHEN SWITCHED FROM 30 MA 

___ FORWARD CURRENT TO -35 V _ 

JUNCTION CAPACITANCE AT 0 VDC AT 1 MC 1 C | I 12 1 UUF 

NOTES: 

1. MEASUREMENT MADE WITH A HAUMAN ND-1 STANDARD PULSE RECOVERY TEST SET APPROVED BY 
JETEC U AND DESCRIBED IN JAN-256 _ 
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NOTICE — WHEN SOVCRNNENT OH* WINCE. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A WE FINITELY 
RELATEO GOVERNNENT PROCURCNENT OPERATION. THE UNITED STATES GOVERN. 
WENT THEREST INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNNENT NAY HAVE FORNULATED. FURNISHED. OR 
IN ANY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY INPLICATION OR OTHERWISE AS IN ANY NANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERNISSION TO NANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAV BE RELATEO THERETO. 


REQUIREMENTS: 

GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED I RON-NICKEL-COBALT-ALLOY (KOVAR) PER NASA DOCUMENT 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

CASE: GLASS, HERMETICALLY SEALED. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

FORWARD VOLTAGE (V F ) 

LEAKAGE CURRENT (I L ) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE: TYPE DESIGNATION, DATE CODE, LOT CODE 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART, IN ACCORDANCE WITH MIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65»C TO *150*C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION: 200 MILLIWATTS MAX 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF N01002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS I. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MIL-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT.PACKAGES.AND EXTERIOR-SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE.WITN.MIL*P”19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS. 

t. AMBIENT TEMPERATURE: 100*C i O'C. 

2. POWER DISSIPATION: 50X OF 100*C RATING OF DIODE. 

THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE HAVING A FREQUENCY OF GO ♦ 6 CYCLES 
AT 50X OF RATED PEAK VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD SUCH THAT THE AVERAGE 
RECTIFIED CURRENT IS 50X ♦ 2X OF RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR PARAMETRIC 
CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO 
AND FOLLOWING BURN IN: 

1. ORWARD VOLTAGE (V F ) 

2. ..EVERSE CURRENT (I R ) 

PARAMETRIC CHANGE LIMITS: _ 

1. FORWARD VOLTAGE: 0.01 VOLTS MAXIMUM CHANGE. - 

2. REVERSE CURRENT: TWO TIMES INITIAL MEASUREMENT. SHEET 1 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED-BY MIL-D-70327. 

PROCUREMENT NOTE: 

I. A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAW¬ 
ING EXCEPT LEAD MATERIAL SPECIFICATION AND PHYSICAL 
DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE (TD) 
PROCURE THIS PART AS CHANGE SYMBOL (-) BY ORDERING TO 
VENDOR CATALOGUE NUMBER AND SPECIFICATION REFERENCE 
ND1002034 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO 
THIS DRAWING BY OTHER THAN REVISION SYMBOL(-) 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND1002034 FOR THIS DRAWING. 
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NONE 

FINAL FINISH 
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— SEE PROCUREKNT NOTE 




1 MANUFACTURER'S ABSOLUTE 

MAX 1MUM RATINGS AT AMBIENT TEMPERATURE * 

25*C (UNLESS 

OTHERWISE SPECIF 

IED) 


PEAK 

INVERSE 

VOLTAGE 

(PIV) 

AVERAGE 

RECTIFIED 

FORWARD 

CURRENT 

DC 

FORWARD 

.CURRENT 

(i F ) 

SURGE 

CURRENT 

UPSURGE]) 

RECURRENT 

PEAK 

FORUARD 

CURRENT 

(if) 

POWER 

DISSIPATION 

(P) 

JUNCTION 

TEMPERATURE 

EIA 

TYPE 

DESIGNATION 

(FOR REFERENCE) 

(T0> 

AT 

25*C 

<Id) 

AT 

150*C 

FOR 

1 USEC 

FOR 

1 SEC 

V 

>J) 

Vqc 

"ADC 

M»DC 

madc 

MAoc 

ma dc 

ma dc 

MW 

MIN 

MAX 


100 

100 

30 

150 

2000 

500 

320 

250 

-65^C 

.♦175*C 

1N660 


FOR INFORMATION ONLY 

CLASS B RELEASE TDK No._£2±£iZ— OKU 

Z-ZT& 


TABLE II 


B 


1 r. FfTR l CAL ..CHARACTERISTICS AT AMBIENT TEMPERATURE = 25'C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITIONS 


SPECIFICATION LIMITS | 

SYMBOL 

MIN 

MAX 

UNITS 

BREAKDOWN VOLTAGE 

I t * 100 UA 

T A « ,♦100*C 

T c * -65*C 

BV 

120 

120 

- 

VOLTS 

VOLTS 

LEAKAGE CURRENT 

PIV * 100 V 

PIV » 100 V 

T c * 100*C 

II 

II 


5 

50 

UA 

UA 

VOLTAGE DROP 

I 0 » 30 MA 

Vf 


1 

VOLT 

REVERSE RECOVERY TIME 
&> 

RECOVERY TIME TO 400 K 

WHEN SWITCHED FROM 30 HA 
FORWARD .CURRENT TO -35 V 

trr 


0.3 

USEC 

JUNCTION CAPACITANCE 

AT 0 VOC AT 1 MC 

c 


12 

UUF 

[$> MEASUREMENT MADE Wl 
JETEC 14 AND DESCRI 

TH A HAUMAN NO-1 STANDARD PULSE RECOVERY TEST SET APPROVED BY 

BED .IN JAN-256 
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NOTICK — WHEN 60VCNNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED DOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIGILITY NOR ANY OGLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SMPPLICO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON ON CORPORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PAYENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


9820101 


REVISIONS 


DATE I APPROVAL 


. REPLACED BY BEVBWlThLCHANGES- j . /p 

PERTDRR *** 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

‘ ‘LEAD 'DATA: PER NASA DOCUMENT I0V5402. A CERTIFICATE OF 
, COHRLIAMCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT.' ,_K vl . ' . 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

COLLECTOR CUTOFF CURRENT fI CB0 ) ' i 
SATURATION VOLTAGE (YqECSAT)) 

SATURATION Y0LTA6E (V BE (saT)> 

HARKING: iTHE MANUFACTURERS NAME. TRADEMARK. OR CODE: TYPE 
DESIGNATION, RATE CODE. iLOT CODE AND SERIAL NUMBER SHALL 
‘BE •PCTMWWMwy 1 M 19 tESfBLY MARKED-ON THE PART, PER HIL-STD-130. 
GROUP II (DESIGN REQUIREMENTS): 

JUNCTION ^TEMPERATURE: 4-455C TO ♦175*C.•' 

ELECTRICAL RAT I MB: PER TABLE I. ; ‘ — 

ELECTRICAL SPECIPTCATION: ;PER TABLE II- 
Power dissipation: ■ 

AT 25*C AMBIENT TEMPERATURE: #00 MILLIWATTS. MAXIMUM. 

■DERATING: LINEAR TO ♦T73*C. : 

AT 25*C CASE TEMPERATURE: 2 WATTS, MAXIMUM. 

•BERATING: 13,5 MILLIWATTS PER DEGREE CENTIGRADE. 

UNITS SHALL : B£ 'CAPABl£ OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF N0100205T. 

' SUPPLIERS .SHALL CONFORM TO .THE QUALITY ASSURANCE PER NASA 
' DOCUMENT. 1015404. (CLASS I- 


PACKAGING AND PACKING* 

UNIT PACKAGING AND .PACKING ‘SHALL .BE .IN ACCORDANE .WITH _ 

MILvP-19491 (LEVEL.A IN BOTH INSTANCES._; 

(t) NARKING OFellN»T PACKAGES AND EXTERIOR SHIPPING 
(CONTAINERS SHALL .BE* IN ACCORDANCE .WITH MILtP-19491 
AND SHALL ‘INCLUDE THE NASA DRAWING NUMBER AND 
. .REVISION ‘LETTER. - 

p. v 'q _• - -* * f • * ■ ■ ■" . 

GROUP III (SPECIAL CONDITIONING .11V SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
•F0U.QW1NG CONDITIONS: 

t. AMBIENT TEMPERATURE: + 55 *C t tO*C 

2. COLLECTOR VOLTAGE V CB : 15 VOLTS 1 5X 

3. POWER DISSIPATION: 200 MILLIWATTS t 10X (Tj « ♦105-C) 


PROCURE ONLY FROM APPROVED SOURCES (LISTED 
ON NDT002034 FOR THIS DRAWING. 



THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
a. BASE SATURATION VOLTAGE. V BE(sat] 
h. COLLECTOR CUTOFF CURRENT, I CB0 
C. COLLECTOR SATURATION VOLTAGE, V CE / sat ) 

4. STATIC FORWARD CURRENT TRANSFER RATIO, hp E 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE- 
• RENTS.. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FRFQUFNCV 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER I ST I'* 0 

TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGL 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS FA'lIMS 
TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE 
(THAN tOX IN %£ SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-!D-70322i 
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~Tfl3lE I 

MANUFACTURER'S ABSOLUTE RATINGS Tr = +25°C 


COLLECTOR 
VOLTAGE 
< V CB> 
t VDC 
30 


EMITTER 

VOLTAGE 

(Veb) 

VDC 

5 


COLLECTOR 

VOLTAGE 

(VCE> 

VDC 


COLLECTOR 

POWER 

DISSIPATION 
~ W 
2 


TABLE II 


BEPLACEQ BY REV B WITH CHANGES y . *. 

PER TDRRt2V<f^ _ "V 


DESIGNATION 

(FOR REFERENCE) 


ELECTRICAL CH^ACTE^ISTICS AT Tr = +25*C('JNLESS OTHERWISE SPECIFIED) 

. ■ . ' ■ .. H ' . I I . .—" " . I . 


PARAMETER 

CONDITION 

SYMBOL 


SPECIFICATION LIMITS 

KIN MAX UNITS 

DC.PULSE CUBRENT GAIN J> 

I e « 150 mA. Vce *10V 

*FE 


15 45 

BASE-SATURATION VOLTAGE 

I e ■ 150 mA, Ib « 15 mA 

Vbe (SAT) 


1.3 VOLTS 

COLLECTOR SATURATION VOLTAGE 

I e « 150 mA, Ib * 15 mA 

v C e (sat) 


1.5 VOLTS 

SMALL SIGNAL CURRENT GAIN 

I e » 50 mA, V C £ »10*.f= 20MC 

hfe 


2 

COLLECTOR CAPACITANCE: 

Ifc » 0 mA, Vce* 10V 

C 0 b 


35 PF 

COLLECTOR CUTOFF CURRENT 

Vce» 20V, T *+25*C 

ICBO 


10 uA 


-VCE» 20V. T * ♦150‘C 

ICBO 


600 U A 

TURN OFF TIME 

I e « 150 mA, I B i » 15 mA, 

1-OFF 


150 „SEC 


i Ib? » 5 mA, Rl * 400, 

(t s ♦ t f ) 




■> 


PULSE CONDITIONS: LENGTH < 300 uSEC; DUTY CYCLE < IX 
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REVISIONS 


REPLACES REVAWITH CHANSES 
AND UPGRADED TO CLASSA RELEASE 
PER TDRR Q/$ 9 S' __ 


DATE I APPROVAL 


J -w 


REQUIREMENTS: 


6ENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS SHALL 
BE SAME AS BURN IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
PER ND 1015404, CUSS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A IN BOTH IN¬ 
STANCES. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND RESIVION 
LETTER. 


_R_B_ 

SHEET 1 I SHEET 2 
REVISION STATUS OF SHEETS 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: PER ND 1015402. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

TYPE DESIGNATION; DATE CODE; NASA DRAWING NO. AND REV LETTEI 
N122ER SHALL BE PERifANEKTLY AND LEGIBLY MARKED ON 
THE PART, PER MIL-STD-130. 

ELECTRICAL REQUIREMENTS: 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

SWITCHBACK VOLTAGE (LVCE0> , 

STATIC FORWARD CURRENT TRANSFER RATIO (hFE> % \ 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C 
COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

BASE SATURATION VOLTAGE (VBE(SAT)) 


0.046_ 

DIA. MAX. 
_0.015 

MAX. 


-COLLECTOR, (3) 
CASE 


BASE (2)- 


.335 n ■ i 
.370 DIA 


.1.90 

.210 D,A 


DESIGN REQUIREMENTS: 

JUNCTION TEMPERATURE: -65°C TO ♦200°C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25°C AMBIENT TEMPERATURE: 800 MILLIWATTS, 
DERATING: LINEAR TO ♦200°C. 

AT 25°C CASE TEMPERATURE: 2 WATTS, 

DERATING: 17.2 MILLIWATTS PER DEGREE CENTIGRADE. 


- 1 _ 

« .260 » 

r* .240 H 1. 
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REVISIONS 


DATE I APPROVAL 


REPLACES REVAWITH CHANGES_ 
B AND UPDATED TO CLASS A RELEASE 
PER TDRR _ 




SPECIAL CONDITIONIN6 BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 25°C * 5°C 
COLLECTOR VOLTAGE Vcb: 15 VOLTS i 5* 

POWER DISSIPATION: 320 MILLIWATTS ± 10% (Tj = 

♦105°C) 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN* 

BASE‘SATURATION VOLTAGE, VBE(SAT) 

COLLECTOR CUTOFF CURRENT, ICBO 
COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

STATIC FORWARD CURRENT TRANSFER RATIO, hpr 
* (AT LOWEST SPECIFIED CPU.ECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
Pool Ii’vt iutiiT iFiiun Or EACH IriuiVouuAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED 
MORE THAN 20} IN hp£ OR HAVING INCREASED MORE THAN 3 
TIMES IN ICBO (THE ABSOLUTE INCREASE MUST BE MORE THAN 
5 NANO AMPERE) SHALL NOT BE ACCEPTABLE. 


__ TABLE I 

RATINGS Tc=*25°C 

COLLECTOR I EMITTER I COLLECTOR COLLECTOR 
VOLTAGE VOLTAGE VOLTAGE POWER 

(vcb) (Veb) (vce) dissipation 

VDC VDC VDC _ W 

60 5 20 3 


EIA 

TYPE 

DESIGNATION 
(FOR REFERENCE) 

2N2848 


TABLE II 

ELECTRICAL CHARACTERISTICS AT Tc = ♦25«C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 


CONDITION 


STATIC FORWARD CURRENT , . w 

TRANSFER RATIO _ »C s 150 V CE = 10V 

BASE SATURATION VOLTAGE Iq = 150 mA, Ib = 15 mA 

COLLECTOR SATURATION VOLTAGE Tq = 150 mA, I B = 15 mA 

SMALL SIGNAL CURRENT GAIN Ip = 50 wA, VQE s 10V, 

COLLECTOR CAPACITANCE If = 0 mA, VcB = 10V 


COLLECTOR CUTOFF CURRENT 

TURN OFF TIME 

COLLECTOR CUTOFF CURRENT" 
SWITCHBACK VOLTAGE 


lc = 50 wA, Vce = 10V, f = 100 MC hp£ 

I £ - 0 biA , Vcb = 10V _Cob 

Vcb s 30V, T S ♦25°C ICB 

vcb = 3ov. t = *i50°c Tcb 

l c = 150 mA, IB1 = 15 mA, . 

IB2 = 15 mA, Rl = 40 £L, ijf 1 

PULSE WIDTH > 10 MICROSEC. ' >x ® 

V CB = 30VDC, Tc = 100°C _jCB 

l C = 10 mA, l B = 0 LVq 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN AMY WAV SMPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANY WAY BE RELATED THERETO. 


■REQUIREMENTS: 


CROUP I (INSPECTION BY SUPPLIER AND USER): 

' LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
.COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpe) 

COLLECTOR CUTOFF CURRENT «CBQ> * 

SATURATION VOLTAGE (Vce(SAT)) 

SATURATION VOLTAGE (VrE(SAT)) 

MARKING: THE MANUFACTURERS NAME, TRADEMARK, OR CODE: TYPE 
.DESIGNATION, -DATE CODE, LOT CODE AND SERIAL NUMBER SHALL 
iBE PERMANENTLY AMD (LEGIBLY MARKED ON THE PART, PER MIL-STD-130 

GROUP II (DESIGN REQUIREMENTS): 

JUNCTION TEMPERATURE! J-G5*C;T0 ♦175*C. 

ELECTRICAL RATING: PER TABLE I. ' 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25^C AMBIENT TEMPERATURE: GOO MILLIWATTS, MAXIMUM. 

DERATING: (LINEAR TO ♦t75*C. 

AT 25 CASE TEMPERATURE: 2 WATTS. MAXIMUM. 

DERATING: 13.3 MILLIWATTS PER DEGREE CENTIGRADE. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND1002051. 

’ SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404. (CLASS ». ^ , 

PACKAGING AND PACKING! — 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANE WITH _ 
MILtP-19491 (LEVEL.A IN BOTH INSTANCES._ 

(T) NARKING OF (UNIT PACKAGES AND EXTERIOR SHIPPING 

CONTAINERS SHALL<BE*IN ACCORDANCE HITH MM.-P-19491 
AND SHALL -INCLUDE TNL NASA DRAWING NUMBER AND 
u REVISION LETTER.. 

• . ^ 4 ,, - - * ^ * * • • . 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
.FOLLOWING CONDITIONS: 

1 . AMBIENT TEMPERATURE: ♦55«C i 10*C 

2. COLLECTOR VOLTAGE V CB : 15 VOLTS ♦ 5* 

3. POWER DISSIPATION: 200 MILLIWATTS ♦ 10* (Tj « ♦105»C) 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. BASE SATURATION VOLTAGE, V BE(sat) 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. COLLECTOR SATURATION VOLTAGE, V CE(sat) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hp E 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE¬ 
MENTS. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE 
THAN \0% IN hpE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-rD-70323- 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USCO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
KENT THEREAT INCURS NO RESPONSIGILITT NOR ANY OGLI6ATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANT WAV SUPPLICO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION ON OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANY 
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TABLE II 


ELECTRICAL CHbRACTETISTICS AT V = + 25«C('JNLESS OTHERWISE SPECIFIED) - 


PARAMETER 

DC. PULSE CURRENT CAIN 
BASE SATURATION VOLTAGE 
COLLECTOR SATURATION VOLTAGE 
SMALL.SIGNAL CURRENT GAIN 
COLLECTOR CAPACITANCE 
COLLECTOR CUTOFF CURRENT 

TURN OFF TIME 


CONDITION _ SYMBOL 

I e « 150 *A. Vce *10V hpE 

I e » 150 i»A, Ib * 15 mA Vbe (SAT) 

I c « 150 mA, Ib » 15 mA Vce <5AT) 

I c « 50 mA. Vce * 10 V.f= 20MC hf e 
Ie « o mA. Vce* c ob 

VCE a 20V, T *+25*C ICBO 

Vce= 20 V , T = +150*C ICBO 

I e * 150 «A, Ibi * 15 mA, tQFF 

I B2 ■ 5 «A, Rl « A0D. (t s + t f ) 
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NOTES: 

1. . REQUIREMENTS: 

A. THESE COILS SHALL MEET THE REQUIREMENTS OF MIL-S-15305, GRADE I, CLASS B, 

WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED. 

B. EXCEPTIONS: 

(1) MILITARY QUALIFICATION; NOT REQUIRED. 

(2) . DIELECTRIC WITHSTANDING VOLTAGE: 500 VRMS MAXIMUM. 

(3) MOISTURE RESISTANCE: DIELECTRIC WITHSTANDING TEST TO BE MADE AFTER 
4-24 HOUR CONDITIONING. 

(4) REDUCED ATMOSPHERIC PRESSURE: DIELECTRIC WITHSTANDING TEST TO BE 
MADE CONCURRENTLY. 

(5) MARKING: EACH COIL SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, INDUCTANCE VALUE, 
TOLERANCE, DC RESISTANCE AND CURRENT RATING. EACH CONTAINER SHALL 
ALSO CONTAIN THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 
IF ANY. 

C. ADDITIONS: 

(1) POWER RATING: 1/3 WATT MAXIMUM AT +90*C DERATED TO ZERO AT ♦125*C. 

(2) OTHER RATINGS: SEE TABLE I. 

(3) MATERIAL, CORE: IRON. 

(4) MATERIAL, HOLDING: FUNGUS-INERT OR FUNGUS-RESISTANT MATERIAL SHALL BE 
USED IF POSSIBLE. 

(5) MATERIAL, LEADS: PURE NICKEL (ALLOY 200) IN ACCORDANCE WITH 
NO PS 1015400. 

(6) FINISH,LEADS: GOLD PLATE IN ACCORDANCE WITH MIL-G-45204, TYPE II, 
CLASS 2. 

(7) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING A 4 POUND 
AXIAL PULL. THEY SHALL ALSO BE CAPABLE OF WITHSTANDING THE FOLLOWING 
TEST TWICEjWITH A 2 POUND LOAD SUSPENDED FROM THE LEAD HELD IN THE 
VERTICAL AXIAL POSITION , MOVE THE BODY OF THE COMPONENT IN A PLANE 
SMOOTHLY 90* TO ONE SIDE, THEN 180* BACK TO THE OPPOSITE EXTREME AND 
THEN 90* BACK TO THE STARTING POSITION. THERE SHALL BE NO PHYSICAL 
DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

(8) QUALITY ASSURANCE: THE MANUFACTURER SHALL CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404, CLASS 2 AS WELL AS 
NIL-C-15305. 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MlL-D-70327. 
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NOTICK — WHEN •OVIRNMENT DR A WINKS. SRECIPICATIONS. OR OTHER DATA 

ARE USED POR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED SOVERNNENT PROCURENENT OPERATION. THE UNITED STATES SOVERN- 

NENT THERESY INCURS NO RESPONSIBILITY NOR ANY OBLI4ATION WHATSOEVER; 

AND THE PACT THAT THE SOVERNNENT NAY HAVE PORNULATED. FURNISHED OR 

IN ANY WAY SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE RESAROED BY INPLICATION OR OTHERWISE AS IN ANY NANNER 

LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANY RISHTS OR PERNISSION TO NANUFACTURE. USE. OR SELL ANY 

PATENTED INVENTION THAT NAY IN ANY WAY BE RELATED THERETO. 


NOTES: 


1. REQUIREMENTS: 

A. THESE COILS SHALL MEET THE REQUIREMENTS OF MIL-S-15305, GRADE I, CLASS B, 

UITH THE EXCEPTIONS AND ADDITIONS SPECIFIED. 

B. EXCEPTIONS: 

(1) MILITARY QUALIFICATION:- NOT REQUIRED. 

(2) DIELECTRIC WITHSTANDING VOLTAGE: 500 VRMS MAXIMUM. 

(3) MOISTURE RESISTANCE: DIELECTRIC WITHSTANDING TEST TO BE MADE AFTER 
4-24 HOUR CONDITIONING. 

(4) REDUCED ATMOSPHERIC PRESSURE: DIELECTRIC WITHSTANDING TEST TO BE 
MADE CONCURRENTLY. 

(5) MARKING: EACH COIL SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, INDUCTANCE VALUE. 
TOLERANCE, DC RESISTANCE ANO CURRENT RATING. EACH CONTAINER SHALL 
ALSO CONTAIN THE NASA DRAWING NUMBER, OASH NUMBER AND REVISION LETTER, 
IF ANY. 

C. ADDITIONS: 

(1) POWER RATING: 1/3 WATT MAXIMUM AT *90*0 DERATED TO ZERO AT ♦US'C. 

(2) OTHER RATINGS: SEE TABLE I. 

(3) MATERIAL. CORE: IRON. 

(4) MATERIAL. MOLDING: FUNGUS-INERT OR FUNGUS-RESISTANT MATERIAL SHALL BE 
USED IF POSSIBLE. 

(5) MATERIAL. LEADS: PURE NICKEL (ALLOY 200) IN ACCORDANCE WITH 
ND PS 1015400. 

(6) FINISH,LEADS: GOLD PLATE IN ACCORDANCE WITH MIL-G-45204, TYPE II, 
CLASS 2. 

(7) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING A 4 POUND 
AXIAL PULL. THEY SHALL ALSO BE CAPABLE OF WITHSTANDING THE FOLLOWING 
TEST TWICEjWITH A 2 POUND LOAD SUSPENDED FROM THE LEAD HELD IN THE 
VERTICAL AXIAL POSITION , MOVE THE BODY OF THE COMPONENT IN A PLANE 
SMOOTHLY 90* TO ONE SIDE, THEN 180* BACK TO THE OPPOSITE EXTREME AND 

" THEN 90* BACK TO THE STARTING POSITION. THERE SHALL BE NO PHYSICAL 
DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

(8) QUALITY ASSURANCE: THE MANUFACTURER SHALL CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404, CLASS 2 AS WELL AS 
MIL-C-15305. 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICK - WHEN GOVERNMENT DRAWINGS SPECir2 
AM USED FOR ANT FURFOSE OTHER THAN IN CONNECTION WITH A DEFrNITELT 
MLATEO GOVERNMENT FROCUNEMENT OFERATION. THE UNITEO STATES GOVERN¬ 
MENT THEREGT INCURS NO RESFONSIGILITT NOR ANT 0* LI 

ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATE^ TURNISHEO ON 
IN ANT WAT SUPPLIED THE SAID ORAWINGS. SFECIFICATIONS OR 
MOT TO RE RECARDEO GT IMFUCATION OR OTHER WISE A t_IN_ANT “ 
LICENSING THE HOLDER OR ANT OTHER FERSON OR CORFORATIORk OR CONVET- 
IMG ANT RIGHTS OR FERHISSION TO SSAMUFACTUOIE U»« OM SELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAT RE MLATEO THERETO. 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-C-15305 
AND ND 1015400 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS, AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

CONSTRUCTION METHODS AND MATERIALS SHALL BE OF THE HIGHEST 
STANDARDS KNOWN TO THE MANUFACTURER. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MINIMUM MARKING: MARK UNITS PER MIL-STD-130 WITH NASA 
DRAWING NUMBER, DASH NUMBER, REVISION LETTER AND SERIAL 
NUMBER. MANUFACTURER’S PART OR TYPE NUMBER MAY APPEAR 
ON PART AND PACKAGE. 

LEADS: IRON-NICKEL ALLOY COPPER-CLAD, ANNEALED, GOLD PLATED 
PER ' " SPECIFICATION ND 1015401 EXCEPT FOR LEAD DIAMETER. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

UNIT SHALL MEET GROUP A, B AND C INSPECTION REQUIREMENTS 
OF MIL-C-15305. 

DIELECTRIC WITHSTANDING VOLTAGE: 100 VOLTS (RMS). REF¬ 
ERENCE PARAGRAPH 4.7.3 OF MIL-C-15305. 

INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM. REFERENCE 
OF MIL-C-15305. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-C-15305 FOR 
GRADE 1, CUSS B EXCEPT PARAGRAPH 3.21.1 WHICH SHALL BE 
WAIVED. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 

MM OF MERCURY. 


TABLE 11 

CASE I A I B I C 
X .450 .200 .025 
Y .570 .225 .028 
Z .750 .250 .032 
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NOTICE — WHIN GOVIRNMINT DRAWINGS. IPICIF 1C ATIOM* OR OTHIR DATA 
ARC USCO TOR ANT PURPOII OTHIR THAN IN CONNCCTlON WITH A DIFINITILY 
RCLATID COVCRNMINT PROCURCNCNT OPCRATION THI UNITID STATI* GOVI*N- 
WCNT THCRCRT INCURS NO RISPONSIIIIITV NOR ANY OBLIGATION WHATSOCVtR; 
ANO THI FACT THAT THI GOVIRNNINT NAY HAVC FORNULATID. FURNISHID OR 
IN ANY WAY SUPPLIIO THI SAID DRAWINGS. SPICIFICAIIONS OR OTHIR DATA IS 
ROT TO Rt RCSAROCD RY IMPLICATION OR OTHIRWISI AS IN ANY MAN NIC 
LICENSING THI HOLDIR OR ANY OTHIR PIRSON OR CORPORATION. OR CONVIY- 
INC ANY RICHTS OR PIRMISSION TO MANUFACTURE USt. OR SILL AN? 
PATCNTIR INVCNTIOM THAT MAT IN ARY WAY RC RILATIO TMCRCTO. 


DESIGN REQUIREMENTS: (CONTINUED) 

LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING A 
♦ POUND AXIAL PULL. THEY SHALL ALSO BE CAPABLE OF WITH¬ 
STANDING THE FOLLOWING TEST TWICE; WITH A 2 POUND LOAD 
SUSPENDED FROM THE LEAD HELD IN THE VERTICAL AXIAL 
POSITION, MOVE THE BODY OF THE COMPONENT IN A PLANE 
SMOOTHLY 90° TO ONE SIDE, THEN 180° BACK TO THE OPPOSITE 
EXTREME AND THEN 90° BACK TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

CORE MATERIAL: IRON 

MOLDING MATERIAL: FUNGUS-INERT OR FUNGUS-RESISTANCE 
MATERIAL 

POWER RATING: 1/A WATT MAXIMUM AT *9000 DERATED TO ZERO 
AT ♦125°C. 


SPECIAL CONDITIONING, 100% (BY MANUFACTURER): 

INDUCTANCE AND Q VALUES SHALL BE MEASURED AND RECORDED 
FOR ALL COILS PRIOR TO THE TEMPERATURE CYCLING TEST. 

ALL COILS SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202B, METHOD 102A, TEST CONDITION C. DURING 
THE LAST CYCLE THE COILS SHALL BE CHECKED 100)1 FOR 
CONTINUITY AT EACH OF THE AMBIENT TEMPERATURES. DIS¬ 
CONTINUOUS UNITS SHALL BE REJECTED. 

AFTER UNITS REACH THERMAL STABILITY AT ROOM TEMPERATURE 
FOLLOWING THE TEMPERATURE CYCLING TEST THE INDUCTANCE 
AND Q VALUES SHALL BE MEASURED. ANY UNIT EXHIBITING A 
CHANGE IN EITHER INDUCTANCE OR Q GREATER THAN t 3% 
SHALL BE REJECTED. UNITS SHALL MEET OTHER REQUIREMENTS 
OF DRAWING FOLLOWING THIS TEST. 
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NOTICK - »MU eOVCRNHIIIT » MriMITtLT 

AN USCD rO« AMT PUHPOIC OTMIM TMAM IN eOMMICTIOM WITH A Of riMITILT 
NLATKD GOVIRNNINT RROCURCMCMT OPCRATIOM TH1 U"' ™ ^ * T 1 M ‘*rtof VIR 
MINT TMIRCRY INCURS MO MSPONSIBILITV NOR AMT ON *"*7*°**£, 

ANO TNI f ACT THAT TMt 60VIRNMINT MAT MATl ^OAHULATIO^ f URNISHK OR 
IN ANT WAT SUPPLIIO THI SAIO OR AW I V*R*CI TICATIONSOROTMIA 0 AT AIS 
MOT TO 01 RCSAROCO OT IMPLICATION Q« ° T ," < TT l .rr«?Tinil O« COMVCT- 
LICINSINC THI HOI DIR OR ANT OTHIR RfRSON OR ?"vJL 

INS ANT RIOHTS OR RCRMISSKM TO HANUrACTURI. Uir OR SILL AMT 
RATCNTCO I NTS NT ION THAT MAT IN ANT WAT M NLATIO TMINTO. 


REQUIREMENTS: 
i CrNTRAL* 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-C-15305 

AND ND 1015400 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS, AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

0 CONSTRUCTION METHODS AND MATERIALS SHALL BE OF THE HIGHEST 
STANDARDS KNOWN TO THE MANUFACTURER. 

2 INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE1. 

MINIMUM MARKIN6: MARK UNITS PER MIL-STD-130 W, ™** A f* 

DRAWING NUMBER, DASH NUMBER, REVISION LETTER AND SERIAL 
NUMBER. MANUFACTURER’S PART OR TYPE NUMBER MAY APPEAR 
ON PART AND PACKAGE. 

LEADS: IRON-NICKEL ALLOY COPPER-CLAD, ANNEALED, GOLD PLATED 
PER • SPECIFICATION ND 1015401 EXCEPT FOR LEAD DIAMETER. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

o. UNIT SHALL MEET GROUP A, B AND C INSPECTION REQUIREMENTS 
OF Ml L-C-153Q5 

E DIELECTRIC WITHSTANDING VOLTAGE: 100 VOLTS (RMS). REF¬ 
ERENCE PARAGRAPH 4.7.3 OF MIL-C-15305. 

F. INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM. REFERENCE 

OF MIL-C-15305. 


B 


C. 


3. 


DESIGN REQUIREMENTS: „„„ 

i. the UNIT SHALL MEET ALL REQUIREMENTS OF MIL-C-15305 FOR 
GRADE 1, CLASS B EXCEPT PARAGRAPH 3.21.1 WHICH SHALL 
WAIVED. 

i. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 


EXPOSURES: 

1) HIGH TEMPERATURE: 71°C OPERATING 

2) LOW TEMPERATURE: -18°C OPERATING 

3) VIBRATION: 10 TO 2000 CPS, 20G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 

MM OF MERCURY. 
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MOTICK — WHIM SOVCRNHCNT DRAWINGS. •£*£' F J~ .li?",!; T S*»^.Vi m. t IL Y 
AM UUD FOA AMT PURPOSC OTMIA THAN IN COMMtCT'OM WITH * « ri "' J 
RCLATCO 60TEANMIHT RROCURCMCNT ORCRATION . TMC tiR'TID < * T * T “®2?5? 
■CRT TMCRCRT INCURS NO RCSPOMSIRILITY »«R AN1M^tl«ATI^ WMAMOCVCR. 
AND THE FACT THAT THE 60VERN Hl NT MAT M A VI .V^r^nmYnm 0*T 

IN ANT WAT SURRUKO TH« SAID »RAWIN«S SRCCIFICA TIONS OR OTHSR OAT A IS 
MOT TO M RCRARDCD RT IWRLICATION ©R ® T J?f .’i ftM O* CORVCY 

LICINSINS THf HOC OCR OR ANT OT H l A«»COMOR **■» 

IMS ANT RISHTS OR RCRMISSION TO MAJUrACTU**. M**. 0« SCU. AMT 
RATCNTCO I NT* NT ION THAT MAT IN AMT WAT M RCLATCO TMCMTO. 


DESIGN REQUIREMENTS: (CONTINUED) 

C. LEAD STRENGTH: LEADS SHALL B f u “i >A ;|-| n 0 ^ 

4 POUND AXIAL PULL. THEY SHALL ALSO BE CAPABLE OF WITH 
STANDIN6 THE FOLLOWING TEST TWICE; WITH A ^ p 0UND LOAD 
SUSPENDED FROM THE LEAD HELD IN THE VERTICAL AXIAL 
POSITION MOVE THE BODY OF THE COMPONENT IN A PLANE 
SMOOTHLY* 90®T0 OHE SI DE, THEN Mg MlTO THE OPPOS.TE 
EXTREME AND THEN 90° BACK TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

e! SSuiK T S!mAL! R °fuN6US-IHERT OR fUHGUS-RES I STANCE 
F. POKEiTrATINS! i/a watt maximum at *m-c derated TO ZERO 

AT +95 # C. 


4. 


SPECIAL CONDITIONING, 100)1 (BY MANUFACTURER): 

A. INDUCTANCE AND Q VALUES SHALL BE MEASURED AB j} 

FOR ALL COILS PRIOR TO THE TEMPERATURE CYCLING TEST. 

B ALL F COILS SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B, METHOD 102A, TEST CONDITION C . DURING 
THE LAST CYCLE THE COILS SHALL BE CHECKED 100£ FOR 
CONTINUITY AT EACH OF THE AMBIENT TEMPERATURES. DIS¬ 
CONTINUOUS UNITS SHALL BE REJECTED. TCUDrDATllRr 

C AFTER UNITS REACH THERMAL STABILITY AT ROOM TEMPERATURE 
** FOLLOWING THE TEMPERATURE CYCLING TEST THE INDUCTANCE 
AND Q VALUES SHALL BE MEASURED, ANY UNIT EXHIBITING A 
CHANGE IN INDUCTANCE GREATER THAN i3X OR Q GREATER THAN tb% 

SHALL BE REJECTED. UNITS SHALL MEET OTHER REQUIREMENTS 
OF DRAWING FOLLOWING THIS TEST. 


TABLE I 



REVISIONS 











































































































ft - ■/ 4 - ■» 


NOTICE - WHEN COVCRNWCNT OIUWINCE. SPECIEICATIONS OR OTHER OATS 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEEINITELT 
RELATED COVERNMENT PROCUREHENT OPERATION. THE UNITED STATES COVERN- 
■ ENT THERERT INCURS NO RESPONSIRILITY NOR ANT JO* WHATSOEVER: 

ANO THE FACT THAT THE OOVERNNENT MAT H 'VE FORMULATED. FURNISMED OR 
IN ANT WAT SUPPLIED THE SAID ORAWINSS. SPECIFICATIONS OR J! 

NOT TO RE RESARDED RT IMPLICATION OR OTHERWISE AS IN AMY **•"*<* 
LICENSIN6 THE HOLDER OR ANT OTHER PERSON OR CORPORATION OR CONVEY- 
INC ANT RICHTS OR PERMISSION TO MANUFACTURE. MM. 0« CELL ANV 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


REQUIREMENTS: 

A DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-C-15305 
AND ND 1015400 (FOR LEADS) AS PROVIDED 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS, AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D. CONSTRUCTION METHODS AND MATERIALS SHALL BE OF THE HIGHEST 

STANDARDS KNOWN TO THE MANUFACTURER. 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER NO 1002215, CLASS I,CODE I. 


INSPECTION AND ACCEPTANCE: 

fc 

SERIAL NO., AND/OR LOT CODE NUMBER.MANUFACTURER'S PART OR TYPE NO. MAY APPEAR 
ON PART AND PACKAGE. 

C. LEADS: IRON-NICKEL ALLOY COPPER-CLAD, ANNEALED, GOLD PLATED 

PER ’ SPECIFICATION ND 1015401 EXCEPT FOR LEAD DIAMETER. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

D. UNIT SHALL MEET GROUP A, B AND C INSPECTION REQUIREMENTS 

OF MIL-C-15305. __. „„ 

E. DIELECTRIC WITHSTANDING VOLTAGE: 100 VOLTS (RMS). REF¬ 

ERENCE PARAGRAPH 4.7.3 OF MIL-C-15305. 

F. INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM. REFERENCE 

OF MIL-C-15305. 


RATED 


3. DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-C-15305 FOR 

GRADE 1, CLASS B EXCEPT PARAGRAPH 3.21.1 WHICH SHALL BE 
WAIVED. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 


EXPOSURES: 

1) HIGH TEMPERATURE: 71°C OPERATING 

2) LOW TEMPERATURE: -18°C OPERATING 

3) VIBRATION: 10 TO 2000 CPS, 20G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 

M* OF MERCURY. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE - WHIM GOVERNMENT DRAWINGS. SPfCIFICATIOR* 

ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEPINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION TMi * T * T ** 

MENT THERERT INCURS NO RESPONSIRIUTY NOR ANY *j**/*f*y C "i 

ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED t °* 

IN ANY WAV SUPPLIEO THE SAID DRAWINGS. *« C IF'C»TIONS OR OTHEI» DATA IS 
MOT TO RE REGARDED GV IMPLICATION OR OT MI " *"I cOMvJtY 

LICENSING THE HOLDER OR ANY OTHER PERSON OR 

guv. 

DESIGN REQUIREMENTS: (CONTINUED) 

C. LEAD STRENGTH: LEADS SHALL BE CAP A B|-£ ^ W J™STA|piNG A 

4 POUND AXIAL PULL. THEY SHALL ALSO BE CAPABLE OF WITH 

STANDING THE FOLLOWING TEST TWI C f ? P J^° L0AD 

SUSPENDED FROM THE LEAD HELD IN THE VERT I CAL AXIAL 
POSITION, MOVE THE BODY OF THE C0M P°JEJT IN } PLA J[* 
SMOOTHLY 900 T 0 ONE SIDE, THEN 180° JACK TO THE OPPOSITE 
EXTREME AND THEN 900 BACK TO THE STARTING POSITION 
THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

D. CORE MATERIAL: IRON dccictampf 

E. MOLDING MATERIAL: FUNGUS-INERT OR FUNGUS-RESISTANCE 

F. POUbTrATING: 1/4 WATT MAXIMUM AT *60'C DERATED TO ZERO 

AT +95°C. 


a 9PFPIAL CONDITIONING* 1QQJ5 (BY MANUFACTURER)* 

a INDUCTANCE AND Q VALUES SHALL BE MEASURED AND RECORDED 
FOR ALL COILS PRIOR TO THE TEMPERATURE CYCLING TEST. 

B. ALL COILS SHALL DE TEMPERATURE CYCLED FOR S ^CLES PER 

MIL-STD-2Q2B METHOD 102A* TEST CONDITION C* DURING 
?1e SsTC?CLETHE COILS SHALL DE CHECKED 100* FOR 
CONTINUITY AT EACH OF THE AMBIENT TEMPERATURES. DIS 
CONTINUOUS UNITS SHALL BE REJECTED. Tr ,. Dr DATiiBF 

C. AFTER UNITS REACH THERMAL ^SitJjL^cST^HF^NDUCTANCE 

FOLLOWING THE TEMPERATURE CYCLING TCST THE INDUCTANCE 

AND Q VALUES SHALL BE MEASURED. ANY UNIT EXHIBITING A 
CHANGE IN INDUCTANCE GREATER THAN +3% OR Q GREATER ™AN ife% 

SHALL BE REJECTED. UNITS SHALL MEET OTHER REQUIREMENTS 
OF DRAWING FOLLOWING THIS TEST. 

TABLE I 


--- DC 

n»eu IND. o TEST RESONANT p-g CURRENT 
D ‘ SH UH ® FRED FRED . T R |fo c RATING 
N0 * ±5 PCT M N MC MC MIN MAX MA MAX 


-1 270 39 

-2 300 39 

-3 330 39 


-4 360 
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TABLE I (CONTINUED) 


DASH 

NO. 

1 11 u* 
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1 1 

FREQ 
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ULVUiinn i 
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MC MIN 
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AT 25° C 
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.790 
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12.5 
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36 

.790 

3.3 

13.5 
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750 

36 

.790 
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14.0 
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820 

36 

.790 
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15.0 

-14 

910 

36 

.790 
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16.5 
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36 
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1200 
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36 
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22.5 

-19 

1500 

39 

.250 
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24.5 

-20 

1600 

39 

.250 

2.2 

25.7 

-21 

1800 

39 

.250 

2.2 

27.3 

-22 

2000 

39 

.250 

2.0 

29.0 

-23 

2200 

42 

.250 

2.0 

30.0 

-24 

2400 

42 

.250 

1.9 

31.5 

-25 

2700 

42 

.250 

1.9 

33.0 

-26 

3000 

42 

.250 

1.8 

35.0 

-27 

3300 

42 

.250 

1.6 

37.8 

-28 

3600 

42 

.250 

1.5 

39.3 
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48 
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1.5 
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48 
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ilM UKO roll ANY PURPOSE OTHER THAR IN CONNECTION WITH A DEFINITELY 
RELATED 60VERNNENT PROCURENENT OPERATION. THE UNITED STATES SOVERN- 
KENT THERERY INCURS NO RESPONSIRILITV NOR ANY ODLIOATION WHATSOEVER: 
AND THE PACT THAT THE DOVERNNENT NAY HAVE PORNULATED. FURNISHED. ON 
IN ANY WAV SUPPLIED THE SAID ORAWINCS SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RESAROED DY INPLICATION OR OVHERWISE AS IN ANY NANNER 
LICENSINE THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IM ANY RICHTS OR PERNISSION TO NANUFACTURE. USE. ON SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY DE RELATED THERETO. 


REQUIREMENTS: 


1. 


GENERAL: 

A. DESIGN TO BE IN CONFORMANCE 


WITH SPECIFICATION MIL-C-15305 


2 . 


B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN NO 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS, AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D. CONSTRUCTION METHODS AND MATERIALS SHALL BE OF THE HIGHEST 

STANDARDS KNOWN TO THE MANUFACTURER. 


E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND 1002215, CLASS I,CODE I. 


INSPECTION AND ACCEPTANCE: 


C. 


UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MINIMUM MARKING: UNITS SHALL BE MARKED PERMANENTLY AND LEGIBLY WITH THE LAST 
THREE DIGITS OF THE NASA DWG. NO. & APPLICABLE DASH NUMBER, REVISION LETTER, 
SERIAL NO., AND/OR LOT CODE NUMBER.MANUFACTURER'S PART OR TYPE NO. MAY APPEAR 
ON PART AND PACKAGE. 

LEADS: IRON-NICKEL ALLOY COPPER-CLAD, ANNEALED, GOLD PLATED 
PER ' SPECIFICATION ND 1015*01 EXCEPT FOR LEAD DIAMETER. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 


RATED 


D. UNIT SHALL MEET GROUP A, B AND C INSPECTION REQUIREMENTS 

OF MIL-C-15305. 

E. DIELECTRIC WITHSTANDING VOLTAGE: 100 VOLTS (RMS). REF¬ 

ERENCE PARAGRAPH 4.7.3 OF MIL-C-15305. 

F. INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM. REFERENCE 

OF MIL-C-15305. 


3. DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-C-15305 FOR 

GRADE 1, CUSS B EXCEPT PARAGRAPH 3.21.1 WHICH SHALL BE 
WAIVED. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

1) HIGH TEMPERATURE: 71°C OPERATING 

2) LOW TEMPERATURE: -18°C OPERATING 

3) VIBRATION: 10 TO 2000 CPS, 20G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"+ 

MM OF MERCURY. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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MOTICC — WHO COVCBNMCNT DBAWIMS. fMCIFICATION*. OB OTHIB DATA 
AM UUO TO* ANT FUBPOSI OTMIR THAN IN tONNCCTION WITH A DCFINITCLT 
MLATCD COVCRNNINT FROCURCMINT OFCRATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESFONSIRIUTV NOR ANT OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT NAT HAVE FORMULATED. FURNISHSO. ON 
IN ANT WAT SUFFLIBO THE SAIO DRAWINGS. SFECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. ON CONVEY- 
INC ANT RIGHTS ON PERMISSION TO NANUFACTUM. USE. OR BEU. ANY 
PATENTED INVENTION THAT NAT IN ANT WAV BE MLATED THEMTO. 


DESIGN REQUIREMENTS: (CONTINUED) 

C. LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING A 

4 POUND AXIAL PULL. THEY SHALL ALSO BE CAPABLE OF WITH¬ 
STANDING THE FOLLOWING TEST TWICE; WITH A 2 POUND LOAD 
SUSPENDED FROM THE LEAD HELD IN THE VERTICAL AXIAL 
POSITION, MOVE THE BODY OF THE COMPONENT IN A PLANE 
SMOOTHLY 90° TO ONE SIDE, THEN 180° BACK TO THE OPPOSITE 
EXTREME AND THEN 90° BACK TO THE STARTING POSITION. 

THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

0. CORE MATERIAL: IRON 

E. MOLDING MATERIAL: FUNGUS-INERT OR FUNGUS-RESISTANCE 

MATERIAL. _ _ 

F. POWER RATING: 1/4 WATT MAXIMUM AT +60*c DERATED TO ZERO 

AT +95*C. 


SPECIAL CONDITIONING, 100% (BY MANUFACTURER): 

A. INDUCTANCE AND Q VALUES SHALL BE MEASURED AND RECORDED 

FOR ALL COILS PRIOR TO THE TEMPERATURE CYCLING TEST. 

B. ALL COILS SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 

MlL-STD-202B, METHOD 102A, TEST CONDITION C. DURING 
THE LAST CYCLE THE COILS SHALL BE CHECKED 100% FOR 
CONTINUITY AT EACH OF THE AMBIENT TEMPERATURES. DIS¬ 
CONTINUOUS UNITS SHALL BE REJECTED. 

C. AFTER UNITS REACH THERMAL STABILITY AT ROOM TEMPERATURE 

FOLLOWING THE TEMPERATURE CYCLING TEST THE INDUCTANCE 
AND Q VALUES SHALL BE MEASURED. ANY UNIT EXHIBITING A 
CHANGE IN INDUCTANCE GREATER THAN +3X OR Q GREATER THAN tb% 

SHALL BE REJECTED. UNITS SHALL MEET OTHER REQUIREMENTS 
OF DRAWING FOLLOWING THIS TEST. 

TABLE I 
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NOTICE — WHEN SOVKRNMCNT DR A WINES. SRC CIFICATIONS. OR OTHER DATA 

ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELT 

RELATED SOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 

NENT THERESV INCURS NO RESPONSISILITV NOR ANT OBLIGATION WHATSOEVER; 

AND THE FACT THAT THE GOVERNMENT NAT HAVE FORMULATED. FURNISHED. OR 

IN ANT WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE REGARDED BV IMPLICATION OR OTHERWISE AS IN ANT MANNER 

LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 

ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 

PATENTEO INVENTION THAT MAT IN ANT WAV BE RELATED THERETO. 


NOTES: 


1. REQUIREMENTS: 

A. THESE COILS SHALL MEET THE REQUIREMENTS OF MIL-S-15305. GRADE I, CLASS B, 

WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED. 

B. EXCEPTIONS: 

(1) MILITARY QUALIFICATION: NOT REQUIRED. 

(2) DIELECTRIC WITHSTANDING VOLTAGE: 500 VRMS MAXIMUM. 

(3) MOISTURE RESISTANCE: DIELECTRIC WITHSTANDING TEST TO BE MADE AFTER 
4-24 HOUR CONDITIONING. 

(4) REDUCED ATMOSPHERIC PRESSURE: DIELECTRIC WITHSTANDING TEST TO BE 
MADE CONCURRENTLY. 

(5) MARKING: EACH COIL SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, INDUCTANCE VALUE, 
TOLERANCE, DC RESISTANCE AND CURRENT RATING. EACH CONTAINER SHALL 
ALSO CONTAIN THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER, 
IF ANY. 


C. ADDITIONS: 

(1) POWER RATING: 1/3 WATT MAXIMUM AT +90*C DERATED TO ZERO AT +125*C. 

(2) OTHER RATINGS: SEE TABLE I. 

(3) MATERIAL, CORE: IRON. 

(4) MATERIAL, MOLDING: FUNGUS-INERT OR FUNGUS-RESISTANT MATERIAL SHALL BE 
USED IF POSSIBLE. 

(5) MATERIAL, LEADS: PURE NICKEL (ALLOY 200) IN ACCORDANCE WITH 
ND PS 1015400. 

(6) FINISH.LEADS: GOLD PLATE IN ACCORDANCE WITH MIL-G-45204. TYPE II. 
CLASS 2. 

(7) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING A 4 POUND 
AXIAL PULL. THEY SHALL ALSO BE CAPABLE OF WITHSTANDING THE FOLLOWING 
TEST TWICE,WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD HELD IN THE 
VERTICAL AXIAL POSITION , MOVE THE BODY OF THE COMPONENT IN A PLANE 
SMOOTHLY 90* TO ONE SIDE, THEN 180* BACK TO THE OPPOSITE EXTREME AND 
THEN 90* BACK TO THE STARTING POSITION. THERE SHALL BE NO PHYSICAL 
DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

(8) QUALITY ASSURANCE: THE MANUFACTURER SHALL CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404, CLASS 2 AS WELL AS 
HIL-C-15305. 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 

3. A.WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING 

EXCEPT LEAD MATERIAL SPECIFICATION AND PHYSICAL DIMENSIONS 

B. UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE CTD) PROCURE 

i THIS RARTAS CHANGE SYMBOLC-) BY ODERING TO VENDOR CATALOGUE 
NUMBER AND SPECIFICATIONS. REFERENCE ND 1002034 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO 
i THIS DRAWING BY OTHER THAN REVISION SYMBOL C-) 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
.ON ND1002034.FOR THIS•DRAWING. 
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NOTES: 


1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26, CHARACTERISTIC G, 

FOR INSULATED TYPES; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED 
HEREIN. MILITARY QUALIFICATION TESTING IS NOT REQUIRED. 

2. ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 3 WATTS. 

B. RESISTANCE TOLERANCE: t IX. 

C. TEMPERATURE COEFFICIENT: ♦ 20 PPM/*C. 

D. MAXIMUM RATED CONTINUOUS WORKING VOLTAGE: T50 VOLTS. 

3. CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A MINIMUM DIAMETER OF 
0.001 INCH. 

B. HOUSING: METAL TUBING. 

C. LEADS: NICKEL ALLOT PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEAD VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE, THROUGH 
90* IN ONE DIRECTION. THEN BACK 180* TO THE OPPOSITE DIRECTION. THEN BACK 90* 

TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

0. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER. RESISTANCE VALUE, TOLERANCE. POWER RATING. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER AND REVISION LETTER. 

4. QUALIFICATION: 

A. UNITS SHALL MEET THE REQUIREMENTS OF ND1002057. 

5. QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 

6 . TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT +25*C 
AT 3 WATTS. RESISTANCE CHANGE .SHALL NOT BE GREATER THAN 0.5% AND SHALL NOT EXCEED 
THE .INITIAL PURCHASE TOLERANCE. 
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NOTES: 

1. GENERAL REQUIREMENTS: 


A. 


UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-2G, CHARACTERISTIC G, 
FOR INSULATED TYPES; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED 
HEREIN. MILITARY QUALIFICATION TESTING IS NOT REQUIRED. 


ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 3 WATTS. 


B. RESISTANCE TOLERANCE: ♦ 1%. ^ 

C. TEMPERATURE COEFFICIENT: ♦ 20 PPM/*C. 

0. MAXIMUM RATED CONTINUOUS WORKING VOLTAGE: 150 VOLTS. 

CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A MINIMUM DIAMETER OF 


0.001 INCH. 

B. HOUSING: METAL TUBING. 


C. 


LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015A00. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEAD VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE. THROUGH 
90* in ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* 

TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL. BE 
EVIDENCED AFTER THE TEST. 


MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER. RESISTANCE VALUE, TOLERANCE, POWER RATING. 


MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER AND REVISION LETTER. 


4. QUALIFICATION: ’ 

; A. UNITS SHALL MEET THE REQUIREMENTS OF ND1002057. 


5. QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 


SPECIFICATION NO 1015404, CLASS 2. 


t. TEST REQUIREMENTS: 
A. 


BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT +25*0 
AT 3 WATTS. RESISTANCE XHANGE .SHALL NOT BE GREATER THAN 0.5% AND SHALL NOT EXCEED 
THE.INITIAL PURCHASE TOLERANCE. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26, CHARACTERISTIC G, 

FOR INSULATED TYPES; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED 
HEREIN. MILITARY QUALIFICATION TESTING IS NOT REQUIRED. 

2. ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 3 WATTS. 

B. RESISTANCE TOLERANCE: t 1%. 

C. TEMPERATURE COEFFICIENT: ♦ 20 PPM/*C. 

D. MAXIMUM RATED CONTINUOUS WORKING VOLTAGE: 150 VOLTS. 

3. CONSTRUCTION REQUIREMENTS: 

A/ RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A MINIMUM DIAMETER OF 
0.001 INCH. 

B. HOUSING: METAL TUBING. 

C. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 
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t TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 

EVIDENCED AFTER THE TEST. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, RESISTANCE VALUE, TOLERANCE, POWER RATING. 

' * 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER AND REVISION LETTER. 

4. ; QUALIFICATION: 

* A. UNITS SHALL MEET THE REQUIREMENTS OF ND1002057. 

5. 4 QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
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6. TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT *25*C 
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THE .INITIAL PURCHASE TOLERANCE. 
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RELATED ROVERNNENT PROCURENENT OPERATION. THE UNITED STATES SOVKRH- 

NENT THERERV INCURS NO RESPONSIRILITY NOR ANT ORURATION WHATSOEVER: 

AND THE FACT THAT THE ROVCRNNEF T NAY HAVE FORNULATEO. FURNISHED. OR 

IN ANY WAY SUPPLIED THE SAID DRAWIN6S. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE REGARDED BY INPLICATION OR OTHERWISE AS IN ANY NANNER 

LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY* 

INO ANY RIBHTS OR PERNISSION TO NANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT NAY IN ANY WAV BE RELATED THERETO. 


n>h 


NOTES: 

1. GENERAL REQUIREMENTS: 


A. 


UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION NIL-R-26, CHARACTERISTIC G, 
FOR INSULATED TYPES; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED 
<HEREJN. MILITARY QUALIFICATION TESTING IS NOT REQUIRED. 


. 2 . 


ELECTRI CAL REQUIREMENTS: 

A. POWER RATING: 3 WATTS. 


B. RESISTANCE TOLERANCE: t 1%. 

C. ..TEMPERATURE COEFFICIENT: i 20 PPM/*C. 

D. MAXIMUM RATED CONTINUOUS WORKING VOLTAGE: 150 VOLTS. 


3. CONSTRUCTION REQUIREMENTS: 


A. 


RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A MINIMUM DIAMETER OF 
0.001 INCH. 


HOUSING: METAL TUBING. 


C. 


LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEAD VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS §HALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE. IN THE SAME PLANE, THROUGH 
90 # IN ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* 

TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER. THE TEST* 


MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, RESISTANCE VALUE, TOLERANCE, POWER RATING,, 


MARKING OF UNIT^CKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER AND REVISION LETTER. 


4. ; QUALIFICATION: * v" ‘ : v; 
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SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
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BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT *25*0 
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THE JNlIiAL PURCHASE JQIERANCE. 
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REQUIREMENTS* 

GENERAL* 

UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF SPEC¬ 
IFICATION MIL-R-26, CHARACTERISTIC G, FOR INSULATED 
TYPES; EXCEPT AS MODIFIED HEREIN. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015+04, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DES¬ 
IGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS PRE¬ 
SCRIBED IN MlL-D-70327. 

PACKAGING* UNITS SHALL BE PACKAGED PER MIL-R-26, LEVEL A. 


INSPECT!?*! AND ACCEPTANCE* 

"ELECTRICAL REQUIREMENTS: 

NtSiaiMLCt rtS TABLE 

RESISTANCE TOLERANCE* ± 1* 

MECHANICAL REQUIREMENTS: 

LEADS* NICKEL ALLOY PER ND PS 1015400. A CERTIFICATE 
OF COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE NASA PART 
NUMBER AND REVISION LETTER AND THE MANUFACTURER'S 
NAME AND/OR SYMBOL, RESISTANCE VALUE, TOLERANCE AND 
POWER RATING. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR OH THE PART OR PACKAGE. MARKING OF UNIT PACK¬ 
AGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA PART NUMBER AND REVISION LETTER. 


DESIGN REQUIREMENTS: 

PER MIL-R-26 MODIFIED PER THIS DRAWING. 

POWER RATING: 3 WATTS G 25°C DERATED TO ZERO AT 275°C. 

TEMPERATURE COEFFICIENT: 

50_n_AND ABOVE * t 20 PPM/°C 
1 _fl_THRU 50 » t 40 PPM/°C 

MAXIMUM RATED CONTINUOUS WORKING VOLTAGE: E = \/PR OR 
100 VOLTS MAX. 

RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A 
MINIMUM DIAMETER OF 0.001 INCH. (SEE NOTES FOR EXCEP¬ 
TIONS) 

DIELECTRIC STRENGTH* 1000 VOLTS AC : RMS, 60 CYCLE. 

HOUSINGS IIETAL TUBING 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEAD VERTICAL WITH 
RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMP¬ 
LISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE 
SAME PUNE, THROUGH 90° IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION, THEN BACK 90<> TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

SPECIAL CONDITIONING BY SUPPLIER: I— 

BURN-IN TEST* THE MANUFACTURER SHALL BURN-IN ALL RESIS- 

TORS FOR 100 HOURS AT ♦25°C AT 3 WATTS • COMMERCIAL _ 

LINE FREQUENCY 1-1/2 HRS ON AND 1/2 HR. OFF. 

UNITS CHANGING RESISTANCE MORE THAN 0.5# OR EXCEEDING 
THE INITIAL PURCHASE TOLERANCE SHALL BE REJECTED. — 
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REQUIREMENTS* 

1. GENERAL* 

A. UNITS SHALL BE CAPABLE OF UEETINS THE REQUIREMENTS OF SPEC¬ 

IFICATION MlL-R-26, CHARACTERISTIC G ( FOR INSULATED 
TYPES; EXCEPT AS MODIFIED HEREIN. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLAS3 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DES¬ 

IGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS PRE¬ 
SCRIBED IN MIL-D-70327. 

D. PACKAGING* UNITS SHALL BE PACKAGED PER MIL-R-26, LEVEL A. 


I m> w > r i » Ti m$ amm A^rarTAunf. 

IIWI kW • • M* n««M ftwwfc. •!•••«#*»• 

A. ELECTRICAL REQUIREMENTS* 

(1) RESISTANCE* PtK IA«t£ 

(2) RESISTANCE TOLERANCE* t 1% 

B. MECHANICAL REQUIREMENTS* 

(D LEADS: NICKEL ALLOY PER ND PS 1015400. A CERTIFICATE 
OF COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(2) MARKING* MARK UNITS PER MIL-STD-130 WITH THE NASA PART 
NUMBER AND REVISION LETTER AND THE MANUFACTURER'S 
NAME AND/OR SYMBOL, RESISTANCE VALUE, TOLERANCE AND 
POWER RATING. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART OH PACKAGE. MARKING UP UNIT PACK¬ 
AGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA PART NUMBER AND REVISION LETTER. 


3. DESI6N REQUIREMENTS* 

A. PER MIL-R-26 MODIFIED PER THIS DRAWING. 

B. POWER RATING: 3 WATTS t 25°C DERATED TO ZERO AT 275°C. 

C. TEMPERATURE COEFFICIENT* 

0) 50-0-AND ABOVE a t 20 PfW°C 

(2) 1-fl.THRU 50 a t 40 PPM/°C __ 

D. MAXIMUM RATED CONTINUOUS W0RKIN6 VOLTAGE* E a v'pR OR 

100 VOLTS MAX. 

E. RESISTANCE ELEMENT* RESISTANCE WIRE USED SHALL HAVE A 

MINIMUM DIAMETER OF 0.001 INCH. (SEE NOTES FOR EXCEP¬ 
TIONS) 

F. BIELECTRIC STRENGTH* 1000 VOLTS AC ' ? RMS, 60 CYCLE. 

G MOUSING* liETAL TUBING 

H EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEAD VERTICAL WITH 
RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMP¬ 
LISHES BY MOVING THE BODY OF THE UNIT, WHILE IN THE 
SAME PLANE, THROUGH 90° IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION, THEN BACK 90® TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

4. SPECIAL CONDITIONING BY SUPPLIER: |— 

A. BURN-IN TEST* THE MANUFACTURER SHALL BURN-IN ALL RESIS- 

TORS FOR 100 HOURS AT *25°C AT 3 WATTS • COMMERCIAL _ 

LINE FREQUENCY 1-1/2 HRS ON AND 1/2 HR. OFF. _ 

UNITS CHANGING RESISTANCE MORE THAN 0.5* OR EXCEEDING 
THE INITIAL PURCHASE TOLERANCE SHALL BE REJECTED. — 
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NOTICK — WHIN •OVERNHCNT MMWINWS. KPtCiriCATIOII*. 0* OTHER DATA 
ARE USED FOR AMT PURPOSE OTHER THAR IM tORRECTIOM WITH A OEf IRITEIT 
RELATED COVERNHENT PROCUREMEMT OPERATION. THE UNITED STATES 60VERM- 
■ EHT THERERT INCURS NO RCSPONSIRILITT NOR ANT ORLISATION WHATSOEVER: 
AND THE FACT THAT THE SOVERNMENT HAT HAVE FORMULATEO. FURNISHEO. OR 
IN ANT WAV SUPPLIED THE SAIO DRAWINRS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RECARDEO RT IMPLICATION OR OTHERWISE AS IN AMT MANNER 
LICENSINS THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
IMS ANT RIRHTS OR PERMISSION TO MANUFACTURE. USE. OR SKLL AMT 
PATENTED INVENTION THAT MAT IN AMT WAT RE RELATED THERETO. 


REQUIREMENTS: 


1. GENERAL: 

a. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF SPEC¬ 
IFICATION MIL-R-26, CHARACTERISTIC G, FOR INSULATED 
TYPES; EXCEPT AS MODIFIED HEREIN. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CUSS 2. 

C. INTERPRET CRANING SYMBOLS, ABBREVIATIONS AND REFERENCE DES¬ 

IGNATIONS IN ACCORDANCE NITH GOVERNMENT STANDARDS PRE¬ 
SCRIBED IN MIL-D-70327. 

D. PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-26, LEVEL A. 


2 INSPECTION AND ACCEPTANCE* 

A. ELECTRICAL REQUIREMENTS: 

(D RESISTANCE: FER TASLE 

( 2 ) RESISTANCE TOLERANCE: ± 1% 

B. MECHANICAL REQUIREMENTS: 

(D LEADS: NICKEL ALLOY PER ND PS 1015400. A CERTIFICATE 
OF COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(2) MARKING: MARK UNITS PER ND 1002019 WITH THE NASA PART 
NUMBER AND REVISION LETTER AND THE MANUFACTURER'S 
NAME AND/OR SYMBOL, RESISTANCE VALUE, TOLERANCE AND 
POWER RATING. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART OR PACKAGE. MARKING OF UNIT PACK¬ 
AGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA PART NUMBER AND REVISION LETTER PER MIL- STD-129 


3- DESIGN REQUIREMENTS: 

A. PER MIL-R-26 MODIFIED PER THIS DRAWING. 

B. POWER RATING: 3 WATTS • 25°C DERATED TO ZERO AT 275°C. 

C. TEMPERATURE COEFFICIENT: 

(1) 50-fLAND ABOVE s 1 20 PPM/°C 

( 2 ) 1_H_THRU 50 = ± 40 PPM/°C _ _ 

D. MAXIMUM RATED CONTINUOUS WORKING VOLTAGE: E = VPR OR 

100 VOLTS MAX. 

E. RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A 

MINIMUM DIAMETER OF 0.001 INCH. (SEE NOTES FOR EXCEP¬ 
TIONS) 

F. DIELECTRIC STRENGTH: 1000 VOLTS AC : RMS, 60 CYCLE. 

C. MOUSING: METAL TUBING. 

H EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEAD VERTICAL WITH 
RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMP¬ 
LISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE 
SAME PUNE, THROUGH 90® IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION, THEN BACK 90<> TO THE 
0RI6INAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESIS¬ 
TORS FOR 100 HOURS AT ♦25°C AT 3 WATTS t COMMERCIAL 
LINE FREQUENCY 1-1/2 HRS ON AND 1/2 HR. OFF. 

UNITS CHANGING RESISTANCE MORE THAN 0.5* OR EXCEEDING 
THE INITIAL PURCHASE TOLERANCE SHALL BE REJECTED. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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requirements* 

1. GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF SPEC¬ 

IFICATION MIL-R-26, CHARACTERISTIC 6, FOR INSULATED 
TYPES; EXCEPT AS MODIFIED HEREIN. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DES¬ 
IGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS PRE¬ 
SCRIBED IN Ml L-D-70327. 

D PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-26, LEVEL A. 


INSPECTION AND iraiFPTiMRFj 
anelectrical requirements:^ 

(t) kloiSTarCE: PER TA3L£ 

(2) RESISTANCE TOLERANCE: i 1* 

B. MECHANICAL REQUIREMENTS: _ TiriBiTr 

(D LEADS: NICKEL ALLOY PER ND PS 1015400. A CERTIFICATE 
OF COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. ^ „ 

(2) MARKING: MARK UNITS PER ND 1002019 WITH THE NASA PART 
NUMBER AND REVISION LETTER AND THE MANUFACTURER'S 
NAME AND/OR SYMBOL, RESISTANCE VALUE, TOLERANCE AND 
POWER RATING. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART GR PACKAGE. MARKING OF UNIT PACK¬ 
AGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA PART NUMBER AND REVISION LETTER ~PER MIL-STD-129 


■ DESIGN REQUIREMENTS: 

A. PER MIL-R-26 MODIFIED PER THIS DRAWING. 

B. POWER RATIN6: 3 WATTS t 25°C DERATED TO ZERO AT 275°C. 

C. TEMPERATURE COEFFICIENT: 

(1) 50-fLAND ABOVE s t 20 PPM/°C 

(2) lJLTHRU 50 * t 40 PPM/°C _ 

D. MAXIMUM RATED CONTINUOUS WORKING VOLTAGE: E = v PR OR 

100 VOLTS MAX. 

E. RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A 

MINIMUM DIAMETER OF 0.001 INCH. (SEE NOTES FOR EXCEP¬ 
TIONS) 

F. DIELECTRIC STREN6TH: 1000 VOLTS AC : RMS, 60 CYCLE. 

C. HOUSING: METAL TUBING. 

H EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEAD VERTICAL WITH 
RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMP¬ 
LISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE 
SAME PUNE, THROUGH 90° IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION, THEN BACK 90° TO THE 
0RI6INAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

. SPECIAL CONDITIONING BY SUPPLIER: — 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESIS- 

TORS FOR 100 HOURS AT ♦25°C AT 3 WATTS t COMMERCIAL _ 

LINE FREQUENCY 1-1/2 HRS ON AND 1/2 HR. OFF. _ 

UNITS CHANGING RESISTANCE MORE THAN 0.5* OR EXCEEDING 
THE INITIAL PURCHASE TOLERANCE SHALL BE REJECTED. ~ 
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PR ND 1002034 FOR THIS DRAWING. 


APPLICATION 


% 


4 


3 


H 68C0I0I 

REVISIONS \ 

•YM 

DESCRIPTION 

O 

> 

A 

APPROVAL 

0 

0 

E 

REPLACES REV D WITH 
CHANGES AND UPGRADED TO 
CLASS A RELEASE PER 

TDRR oz o 9/ 

y//?/c3 

_ 

F 

REVISED PER TDRR 

*/u/o 

/V 

6 

REVISED PER TDRR 13952 


u ML 

H 

REVISED PER TDRR 16596 

Tjm. 

*)>< . 



REPLACES REV(D)WITH CHANGES 


QTY 

PART OR 

REQO 

IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST Of MATERIALS 


FIND 

NO. 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES 

dt _ ± ± - 


M I T 

INSTRUMENTATION LAB 
CAMMIOM. Mam 

c. MO. _ cowtaact 


DRAI 
CHECKEl 


/Z Jtmz ZJ 


DO NOT SCALE THIS DRAWING 


MATERIAL 


SEE NOTES 


APPROVAL 

/ 

APPROVAL 


P //V(JL 


HEAT TREATMENT 


NASA APPROVAL 






FINAL FINISH 


MIT apppomai ^ ' kloJ/J 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


RKI3TCR* 

vecirtainoN contnol mmm 


CODE IDENT NO. 


SCALE 


SIZE 


NASA DRAWING NO. 


1010389 


WT 


SHEET 


/ *2 


2 


1 









H 68SOIOI 


REVISIONS 


-— MUCH UMIMHIHT DRAWIHOS. IHCIFICATI4W. OR OTHtR DATA 

Ml U*fO FOR AM» FURFOSI OTHIR THAR IR ^ORRRCTtOR WITH A OCFIIMTRUT 

RCLATtO SOVCRRHIRT FAOCURfMART OFfRATlOR. THt URITtO STATM OOVIRR- 

MERT THCRCRT IHCURS RO Rf SFORSIRILITT HOR 

AMO THE FACT THAT THE OOVERRHERT HAY HAVE FORMULATED^ I 

IR AMT MAT SUFFLIEO THE SAID ORAWIRSS. RFECIFICATIOME OR OTHER DATA IE 

MOT TO OE RE6AROED RT IMFUCATtOR OR OrHtWHtU eOMVIV 

liccmsimc the holder or ary other fersor ^ c°rforayioil or corviy^ 

•HR AMY RICHTS OR FCRMISSION TO ““i-P* MtL 

FATEHTEO INVENTION THAT MAY IN AMY MAY OE RELATEO THERETO. 


IAS 1C 


KULTIPUEfi_ 

RESISTANCE 

io-i n 

t l 

10_I 

»o-Vl 

10 * 

OHMS 

NASA DASH NO 

. SEE NOTE 

1 

10 


• 

32 

54 

80 

11 


9 

33 

57 

91 

12 


10 

34 

59 

02 

13 


11 

35 

59 

83 

15 


12 

34 

40 

94 

11 


13 

37 

41 

05 

11 


14 

39 

42 

84 

20 


15 

39 

43 

07 

22 


14 

40 

44 

89 

24 


17 

41 

45 

99 

27 


19 

4? 

44 

90 

30 


19 

43 

47 

91 

33 


20 

44 

49 


34 


21 

45 

49 


39 


22 

44 

70 


43 


23 

47 

71 


47 


24 

49 

72 


51 

1 

25 

49 

73 


54 

2 

24 

50 

74 


42 

3 

27 

51 

75 


41 

4 

29 

52 

74 


75 


29 

53 

77 


12 

4 

30 

54 

79 


*1 

7 

31 

55 

79 



NON-STANDARD 

VALUES 

DASH 

RESISTANCE 

NUMBER 

OHMS 

-94 

1 

-95 

2600 

-96 

2800 

-97 

4100 

-98 

4500 

-99 

5300 

-100 

5800 

-101 

6100 

-102 

6300 

-103 

6600 

-104 

6900 

-105 

7200 

-106 

7000 

-107 

2300 

-108 

3100 

-109 

3500 

-110 

4900 

-111 

7800 

-112 

2 

-113 

3 

-114 

4 




DESCRIPTION 

DATE 

APfNtOVAL 

E 

REPLACES REV D WITH 

CHANGES AND UPGRADED TO 
CLASS A RELEASE PER 

TDRR 6 2 011 

~?/n/u 

_ 

F 

REVISED PER TDRR 0 3 Sjf 7 


^_ 

6 

REVISED PER TDRR /3 9 

/hifJ 

*Jld 

H 

REVISED PER TDRR 16596 




COMPLETE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


NON-STANDARD VALUES 

DASH 

NUMBER 

RESISTANCE 

OHMS 

-92 

43 

-93 

600 


NOTES: 

1. UNITS 68 
.001 MIN. 


THRU 91, 97 THRU 106, AND 109 THRU 111 NOT AVAILABLE USING 

DIA. WIRE. 


REPLACES REV(D) WITH CHANGES 
















NEXT ASSY 

USED ON 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


DO NOT SCALE THIS DRAWING 


MATERIAL 


SEE NOTES 


HEAT TREATMENT 

NONE 


FINAL FINISH 


NONE 


QTY 

REQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


I I T 


INSTRUMENTATION LAB 
Cambmiooc Mans 


CONTRAC 

TF 



NASA APPROVAL . 


MIT APPROVAL*^ V n /hL 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


CODE IDENT NO 


SCALE 




SIZE 


NASA DRAWING NO. 


1010389 


FIND 

NO. 


RESISTOR, FIXED, WiREWCUND 

SPECIFICATION CONTROL OftAMNS 


WT 


| SHEET 2 Of 2 














4 


3 


i 


NOTICE — WHEN 60VCRNMENT DRAWINGS. SRCCIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN tONNCCTION WITH A DEFINITELY 
RELATED ROVERNNENT PAOCUAENENT OPERATION. THE UNITED STATES ROVERN- 
WENT THERERY INCURS NO AESPONSIDILITV NON ANY ORLI6ATION WHATSOEVER 
ANO THE FACT THAT THE ROVERNHENT NAY HAVE FORNULATED. FURNISHED. ON 
IN ANY WAT SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA It 
NOT TO RE RECAROEO RT INPLICATION OR OTHERWISE AS IN ANT NANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PSRNItSION TO NANUFACTURE. USE. ON SELL ANT 
PATENTEO INVENTION THAT NAY IN ANT WAT RE RELATCR THERETO. 


REQUIREMENTS: 


1. GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF SPEC- 

. IFI CAT I ON MlL-R-26, CHARACTERISTIC 6, FOR INSULATED 
TYPES; EXCEPT AS MODIFIED HEREIN. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DES¬ 

IGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS PRE¬ 
SCRIBED IN MlL-D-70327. 

D. PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-26, LEVEL A. 


2 . INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

(D KtSiSlANUt: PtK TABLE 

(2) RESISTANCE TOLERANCE: t 1% 

B. MECHANICAL REQUIREMENTS: 

(D LEADS: NICKEL ALLOY PER ND PS 1015400. A CERTIFICATE 
OF COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(2) MARKING: MARK UNITS PER NO 1002019 WITH THE NASA PART 
NUMBER AND REVISION LETTER AND THE MANUFACTURER'S 
NAME AND/OR SYMBOL, RESISTANCE VALUE, TOLERANCE AND 
POWER RATING. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART OR PACKAGE. MARKING OF UNIT PACK¬ 
AGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE 
NASA PART NUMBER AND REVISION LETTER PER MIL-STD-129 


3- DESIGN REQUIREMENTS: 

A. PER MIL-R-26 MODIFIED PER THIS DRAWING. 

B. POWER RATING: 3 WATTS • 25°C DERATED TO ZERO AT 275°C. 

C. TEMPERATURE COEFFICIENT: 

(1) 50J1_AND ABOVE * ♦ 20 PPM/°C (3) U1 AND BELOW = ± 100 PPM/C® 

( 2 ) 1 JL.THRU 50 s i 40 PPM/°C 

D- MAXIMUM RATED CONTINUOUS W0RKIN6 VOLTAGE: E = \/PR OR 
100 VOLTS MAX. 

E. RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A 

MINIMUM DIAMETER OF 0.001 INCH. (SEE NOTES FOR EXCEP¬ 
TIONS) 

F. DIELECTRIC STRENGTH: 1000 VOLTS AC : RMS, 60 CYCLE. 

G. HOUSING: METAL TUBING. 

H. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 

UNDER A TWO (2) POUND VERTICAL PULL (LEAD VERTICAL WITH 
RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMP¬ 
LISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE 
SAME PLANE, THROUGH 90° IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION, THEN BACK 90® TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESIS¬ 
TORS FOR 100 HOURS AT ♦25°C AT 3 WATTS t COMMERCIAL 
LINE FREQUENCY 1-1/2 HRS ON AND 1/2 HR. OFF. 

UNITS CHANGING RESISTANCE MORE THAN 0.5* OR EXCEEDING 
THE INITIAL PURCHASE TOLERANCE SHALL BE REJECTED. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26, CHARACTERISTIC G, 

FOR INSULATED TYPES; EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED 
HEREIN. MILITARY QUALIFICATION TESTING IS NOT REQUIRED. 

2. ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 3 WATTS. 

B. RESISTANCE TOLERANCE: i IX. 

C. TEMPERATURE COEFFICIENT: ♦ 20 PPM/*C. 

D. MAXIMUM RATED CONTINUOUS WORKING VOLTAGE: 150 VOLTS. 

3. CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE ELEMENT: RESISTANCE WIRE USED SHALL HAVE A MINIMUM DIAMETER OF 
0.001 INCH. 

B. HOUSING: METAL TUBING . 1 

C. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 
VERTICAL PULL (LEAD VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BODY OF THE UNIT. WHILE IN THE SAME PLANE. THROUGH 
90* IN ONE DIRECTION. THEN BACK 180* TO THE OPPOSITE DIRECTION. THEN BACK 90» 

TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE 
EVIDENCED AFTER THE TEST. 

0. MARKING: MARK UNITS PER HIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, RESISTANCE VALUE, TOLERANCE. POWER RATING. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER AND REVISION LETTER. 

4. QUALIFICATION: ‘ 

A. UNITS SHALL MEET THE REQUIREMENTS OF -ND1002057. 


5 . QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 
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TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL RESISTORS FOR 100 HOURS AT *25*0 
AT 3 WATTS. RESISTANCE CHANGE .SHALL NOT BE GREATER THAN 0.5% AND SHALL NOT EXCEED 
THE.INITIAL PURCHASE TOLERANCE. 
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REQUIREMENTS: 


CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY (KOVAR) PER NASA DOCUMENT 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PEAK CURRENT (Ip) 

PEAK-TO-VALLEY CURRENT RATIO (Ip/Iy) 

VALLEY-TO-PEAK VOLTAGE RATIO (V v /Vp) 

NEGATIVE RESISTANCE (R N ) 

SERIES RESISTANCE (R s ) 

SERIES INDUCTANCE (L S ) 

RESISTIVE CUTOFF FREQUENCY (F C0 ) 

SELF-RESONANT FREQUENCY (F 0 ) 

MARKING: THE MANUFACTURER'S NAME. TRADEMARK. OR CODE: TYPE DESIGNATION, DATE CODE. 

LOT CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART. IN ACCORDANCE WITH NIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -85 # C TO +200°C 
ELECTRICAL RATING: PER TABLE I 
TOLERANCE: ♦ 2* 

ELECTRICAL SPECIFICATION: PER TABLE II 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF 1002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS 
PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
NIL-P-194V1 LEVEL A IN BOTH INSTANCES. 

(V) MARKING OF UNIT PACKAGES ANO .EXTERIOR .SHIPPING .CONTAINERS SHALL BE IN 
ACCORDANCE :MTW>m>P-t94*1 AND SHALL .INCLUDE THE NASA DRAWING NUMBER 
AND REVISION ILETTER. - 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS. 

1. AMBIENT TEMPERATURE: +25°C 

2. JUNCTION TEMPERATURE: 105°C 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR 
PARAMETRIC CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS 
PRIOR TO AND FOLLOWING BURN IN: 

1. PEAK CURRENT (Ip) 

2 . PEAK-TO-VALLEY CURRENT RATIO (Ip/I V ) 

PARAMETRIC CHANGE LIMITS: 

1. PEAK CURRENT: i 0.25* OF INITIAL VALUE 

2. PEAK-TO-VALLEY CURRENT RATIO: ♦ 0.25* OF INITIAL VALUE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY (KOVAR) PER NASA DOCUMENT 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

PEAK CURRENT (Ip) 
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GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -85 # C TO +200°C 
ELECTRICAL RATING: PER TABLE I 
TOLERANCE: 12* 

ELECTRICAL SPECIFICATION: PER TABLE II . _ _„ 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF 1002054. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 1015404, CLASS l. ^-- 

PACKAGING AND .PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
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GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 'vtp 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS. . *—-* 

1 . AMBIENT TEMPERATURE: +25 # C 

2. JUNCTION TEMPERATURE: 105 # C 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS AND THE SPECIFIED LIMITS FOR 
PARAMETRIC CHANGES FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS 
PRIOR TO AND FOLLOWING BURN IN: 
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A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
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A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-S-19500 AND MIL-S-19500/155 WITH THE 
EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 


B. 


EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 


( 2 ) 


UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 WITH 
THE MANUFACTURER'S IDENTIFICATION, THE JEDEC TYPE NUMBER AND A BAND INDICATING THE 
CATHODE. 


C. ADDITIONS: 

(IT LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 

() is 1015401. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(21 LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WEIGHT 
SUSPENDED FROM THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED, A 
CYCLE CONSISTING OF MOVING THE BODY OF THE UNIT WHILE IN THE SAME PLANE, THROUGH 
90 DEGREES IN ONE DIRECTION. THEN 180 DEGREES IN THE OPPOSITE DIRECTION AND BACK 
90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 

(3) LEAD PULL: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS 
MINIMUM. 

(4) UNITS SHALL BE CAPABLE OF WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 

DOCUMENT ND 1002000. , 

(5) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404 CLASS .I. 
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REQUIREMENTS: 


UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-S-19500 AND MIL-S-19500/155 WITH THE 

EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

EXCEPTIONS: 

U) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 WITH 
THE MANUFACTURER'S IDENTIFICATION, THE JEDEC TYPE NUMBER AND A BAND INDICATING THE 
CATHODE. 

ADDITIONS: 

(1) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, COPPER -CLAD AND GOLD PLATED PER NASA DOCUMENT 

(1) p S ,015401 A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WfcIGHT 
SUSPENDED FROM THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED. A 
CYCLE CONSISTING OF MOVING THE BOB OF THE UNIT WHILE IN THE SAME PLANE, THROUGH 
90 DEGREES IN ONE DIRECTION. THEN 180 DEGREES IN OPPOSITE DIRECTION AND BACK 
90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 

(3) LEAD PULL: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNOS 
MINIMUM. 

(4) UNITS SHALL BE CAPABLE OF WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT ND 1002000. 

(5) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404 CLASS I. 
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1. REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-S-19500 AND Mll-S-19500/155 WITH THE ' 
EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

0) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 WITH 
THE MANUFACTURER'S IDENTIFICATION. THE JEDEC TYPE NUMBER AND A BAND INDICATING THE 
CATHODE. 

C. ADDITIONS: 

(1) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY. COPPER CLAD AMD GOLD PLATED PER NASA DOCUMENT 

PS 1015401. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WEIGHT 
SUSPENDED FROM THE LEAD UNDER TEST. 2 CYCLES OF BENOS SHALL BE ACCOMPLISHED. A 
CYCLE CONSISTING OF MOVING THE BOB OF THE UNIT WHILE IN THE SAME PLANE. THROUGH 
90 DEGREES IN ONE DIRECTION, THEN 180 DEGREES IN OPPOSITE DIRECTION AND BACK 
90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. , 

(3) LEAD PULL: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS 
MINIMUM. 

(4) UNITS SHALL BE CAPABLE OF WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED; IN NASA 
DOCUMENT ND 1002000. 

(5) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404 CLASS I. 
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REQUIREMENTS: 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS OF MIL-S-19500/155 WITH THE EXCEPTIONS AND ADDI¬ 
TIONS SPECIFIED HEREIN 

INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH ND 1002129. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART 
SHALL BE DUMET PER ND 1015401. UNTIL THIS MATERIAL 
IS AVAILABLE IN PRODUCTION (AT WHICH TIME THE DRAW¬ 
ING WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL 
SHALL BE NICKEL CLAD COPPER, ELECTRO TIN PLATED. A 
CERTIFICATE OF COMPLIANCE SHALL ACCOMPANY EACH SHIP¬ 
MENT. 

MARKIN6: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, BAND ON CATHODE END. 

UNIT PACKA6ES AND 
EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE THE NASA 
DRAWING NUMBER AND REVISION LETTER. 

ELECTRICAL REQUIREMENTS: PER TABLE I 
FORWARD VOLTAGE DROP (Vf): 

REVERSE LEAKAGE CURRENT (Ir): 


DESIGN REQUIREMENTS: 

PER ALL REQUIREMENTS OF TABLE I 

MAXIMUM DC SURGE CURRENT: PER TABLE I 

AMBIENT OPERATING TEMPERATURE RANGE: -65°C TO ♦ISO'C 

STORAGE TEMPERATURE RANGE: -65°C TO WC 

POWER DISSIPATION: PER TABLE I 

THERMAL RESISTANCE (Bj*) 150°C/WATT MAX. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: ♦100°C ♦10°C-0°C 

THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 
SINUSOIDAL 60 1 6 CPS SINE WAVE AT V„ - 100 VOLTS. 

THE DIODE THALL BE LOADED RESISTIVELY 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 500MA 12*. 

DIODES THAT FAIL TO MEET ALL INITIAL REQUIREMENTS 
AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

FORWARD VOLTAGE DROP: .02 VOLT MAX CHANGE 
REVERSE CURRENT: 2 X INITIAL VALUE OR 1 uA, 

WHICHEVER IS GREATER 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

FORWARD VOLTAGE DROP 

REVERSE LEAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE 1.) 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTIRUB^ON OF 

THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 

THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 

EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 

EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 

FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 
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GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE 

MENTS OF MlL-S-19500/155 WITH THE EXCEPTIONS AND ADDI¬ 
TIONS SPECIFIED HEREIN 

B. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 

IN MlL-D-70327. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CUSS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 

E. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

IN ACCORDANCE WITH ND 1002129. 

INSPECTION AND ACCEPTANCE: 

A. MtUMANICAL REQUIREMENTS: 

(1) LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART 

SHALL BE DUMET PER ND 1015401. UNTIL THIS MATERIAL 
IS AVAILABLE IN PRODUCTION (AT WHICH TIME THE DRAW- 
ING WILL BE UPDATED BY CHANGE) THE LEAD MATERIAL 
SHALL BE NICKEL CUD COPPER, ELECTRO TIN PUTED. A 
CERTIFICATE OF COMPLIANCE SHALL ACCOMPANY EACH SHIP¬ 
MENT. 

(2) MARKING: THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE 

LAST THREE DIGITS, DASH NUMBER, AND REVISION LETTER, AND THE 
MANUFACTURER'S NAME, TRADEMARK OR CODE; DATE CODE; LOT CODE; SERIALNUMBER; 

AND BAND ON TIE CATHODE END SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 
ND 1002019. UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE THE NASA 
DRAWING NUMBER AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: PER TABLE I 

(1) FORWARD V0LTA6E DROP (Vf): pulse CONDITIONS: LENGTH 300uSEC: DUTY CYCLE i2X 

(2) REVERSE LEAKAGE CURRENT (Ir): 
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4. SPECIAL CONDITIONING BY SUPPLIER: „ 

ft. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

(D AMBIENT TEMPERATURE: ♦100°C ♦ 10 ° c .rE®i lli4Trlv 

(2) THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 

SINUSOIDAL 60 t 6 CPS SINE WAVE AT -Vr -1W VOLTS 
THE DIODES HALL BE LOADED RESISTIVELY 
SUCH THAT THE AVERA6E RECTIFIED CURRENT IS 500NA i2X. 

(3) DIODES THAT FAIL TO MEET ALL INITIAL REQUIREMENTS 

AND THE SPECIFIED LIMITS FOR PARAMETRIC CHAN6ES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(a) PARAMETRIC CHANGE LIMITS: 

(1) FurnARD VOLTAGE DROP: .02 VOLT NLX CH...—E 

(2) REVERSE CURRENT: 2 X INITIAL VALUE OR 1 uA, 

WHICHEVER IS GREATER 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 

BURN-IN: ' 

(1) FORWARD V0LTA6E DROP 

(2) REVERSE LEAKAGE CURRENT 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BfclWttN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE 1.) 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTIRUBTION OF 

THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 

THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 

EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 

FAILIN6 TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 

EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 

FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 


APPLICATION 











NOTICK - WHEN GOVERNMENT DRAWING*. SMICIFICATIOMS. OR OTHER DATA 
ARE DEED POM ANT PURPOSt OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCUREMENT OPERATION umithi iawm. 

WENT THERE** INCUR* 

AND THE FAC 


1620101 


REVISIONS 


MB 


DATE I APPROVAL 


LICENSING 

IMG ANT RIGHTS OR PE* 
PATENTER INVENTION THAT 


OTHER PERSON OR CORPORATION. OR CONVET. 
PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
4AT MAT IN AMY WAY BE RELATED THERETO. 


ORIGINATED 


REQUIREMENTS: 

A. UNITS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-S-19500 AND MIL-S-19500/155 WITH THE 
EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) UNIT MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 WITH 
THE MANUFACTURER'S IDENTIFICATION, THE JEDEC TYPE NUMBER AND A BAND INDICATING THE 
CATHODE. 

C. ADDITIONS: 

(1) LEAD MATERIAL SHALL BE IRON-NICKEL ALLOY, COPPER CLAD AND GOLD PLATED PER NASA DOCUMENT 

PS 1015401. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) LEAD BEND TEST: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING TEST. 

THE COMPONENT BODY SHALL BE HELD IN A VERTICAL POSITION WITH A 2 POUND WEIGHT 
SUSPENDED FROM THE LEAD UNDER TEST. 2 CYCLES OF BENDS SHALL BE ACCOMPLISHED. A 
CYCLE CONSISTING OF MOVING THE BODY OF THE UNIT WHILE IN THE SAME PLANE, THROUGH 
90 DEGREES IN ONE DIRECTION. THEN 180 DEGREES IN THE OPPOSITE DIRECTION AND BACK 
90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE 
SHALL BE EVIDENCED AFTER THE TEST. 

(3) LEAD PULL: EACH LEAO SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS 
MINIMUM. 

(4) UNITS SHALL BE CAPABLE OF WITHSTANDING THE ENVIRONMENTAL TESTS SPECIFIED IN NASA 
DOCUMENT ND 1002000. 

(5) SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404 CLASS.I. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 

A. DIODES. PROCURED IN ACCORDANCE WITH THIS DRAWING, SHALL MEET THE REQUIREMENTS OF MlL-S-19500/118. 

TYPE 1N486B WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) MARKING: EACH DIODE SHALL BE TYPE MARKED WITH BANDS AS SHOWN IN ADDITION TO THE MANUFACTURER'S 
NAME OR SYMBOL. EACH INTERIOR PACKAGE SHALL BE MARKED WITH THE NASA DRAWING AND OASH NUMBER PLUS 

THE REVISION. ~ 

C. ADDITIONS: 

(1) POWER DISSIPATION: 250 MILLIWATTS MAX. 

(2) THERMAL RESISTANCE, 8ja: 0.5*C/MW MAX. 

>(3) OPERATING TEMPERATURE, T 0 p: ~b5* TO ♦150*C. 

(4) LEAD MATERIAL: IRON-NICKEL ALLOY, PER ND1015400. MATERIAL CERTIFICATION 
MUST ACCOMPANY EACH SHIPMENT. 

(5) PACKAGING ANO PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH MIL-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 

SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE 
/ THE NASA DRAWING NUMBER AND REVISION LETTER. 

(G) QUALIFICATION: DIODES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF ND1002054. 

(7) QUALITY ASSURANCE: DIODES SHALL CONFORM TO THE PROVISIONS OF ND 1015404 SECTION I. 

( 8 ) BURN-IN: EACH DIODE SHALL BE OPERATED FOR 240 HOURS AT ♦100*C WITH A RESISTIVE LOAD AND AN 
AVERAGE RECTIFIED CURRENT OF 50 i 2X OF THE MAXIMUM RATING. THE INPUT SHALL BE GO CPS 
SINUSOIDAL AT 50X OF RATED PEAK VOLTAGE. 

(9) BURN-IN END POINT: 

A FORWARD VOLTAGE DROP: 0.01 VOLT MAX. 

MAX REVERSE CURRENT: 2 X THE INITIAL REQUIREMENT. 
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NOTES: 

1. REQUIREMENTS: 

A. DIODES. PROCURED IN ACCORDANCE WITH THIS DRAWING, SHALL MEET THE REQUIREMENTS OF MlL-S-19500/118, 

TYPE 1N48GB WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

B. EXCEPTIONS: 

(1) QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

(2) MARKING: EACH DIODE SHALL BE TYPE MARKED WITH BANDS AS SHOWN IN ADDITION TO THE MANUFACTURER'S 
NAME OR SYMBOL. EACH INTERIOR PACKAGE SHALL BE MARKED WITH THE NASA DRAWING AND DASH NUMBER PLUS 
THE REVISION. 

C. ADDITIONS: 
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AND UPGRADED TO CLASS A RELEASE 
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% 

d 


POWER DISSIPATION: 250 MILLIWATTS MAX. 

THERMAL RESISTANCE, Bj A : 0.5*C/MW MAX. 

OPERATING TEMPERATURE, T 0 p: -G5« TO ♦150*C. 

LEAD MATERIAL: IRON-NICKEL ALLOY, PER ND1015400. MATERIAL CERTIFICATION 
MUST ACCOMPANY EACH SHIPMENT. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH NIL-P-19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALLBE IN ACCORDANCE WITH Mlt-P-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

(6) QUALIFICATION: DIODES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF ND1002054. 


( 1 ) 

( 2 ) 

>(3) 

(4) 

(5) 


FOR INFORMATION ONLY 

CLASS 8 RELEASE TDR No._£ 2 ££Z_ DATE 

2-27-4J3 


(7) 

(B) 


(9) 


QUALITY ASSURANCE: DIODES SHALL CONFORM TO THE PROVISIONS OF ND 1015404 SECTION I. 

BURN-IN: EACH DIODE SHALL BE OPERATED FOR 240 HOURS AT «100*C WITH A RESISTIVE LOAD AND AN 
AVERAGE RECTIFIED CURRENT OF 50 ♦ 2* OF THE MAXIMUM RATING. THE INPUT SHALL BE GO CPS 
SINUSOIDAL AT 50% OF RATED PEAK VOLTAGE. 

BURN-IN END POINT: 

A FORWARD VOLTAGE DROP: 0.01 VOLT MAX. 

MAX REVERSE CURRENT: .2 X THE INITIAL REQUIREMENT. 
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REQUIREMENTS: 

^UN^TS SHALL BE CAPABLE OF MEETING ALL OF THE REQUIREMENTS 
OF MIL-S-19500/118 WITH THE EXCEPTIONS AND ADDITIONS 
SPECIFIED HEREIN. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
ND 1002129. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: ANODE AND CATHODE LEADS SHALL BE IRON-NICKEL 
ALLOY IN ACCORDANCE WITH ND 1015401. A CERTIFICATE 
OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, NASA 
DRAWING NUMBER, DASH NUMBER, REVISION LETTER, SERIAL 
NUMBER, AND BAND ON CATHODE END AND RED DOT TO SIGNIFY 
COMPLETION OF THE BURN-IN TEST. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 
EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS PER TABLE I: 

FORWARD VOLTAGE DROP (Vp) 

REVERSE LEAKAGE CURRENT (Ir) AT 25°C 


DESIGN REQUIREMENTS: 

PER ALL REQUIREMENTS OF TABLE I. 

AMBIENT OPERATION TEMPERATURE RANGE: -65°C TO ♦150°C. 
STORAGE TEMPERATURE RANGE: -65°C TO ♦175°C. 

POWER DISSIPATION: 250 MILLIWATTS 
THERMAL RESISTANCE (0): ,5°C/MW MAX. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: t90°C TO ♦100°C 

THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 

SINUSOIDAL 60 i 6 CPS SINE WAVE AT 50# RATED PEAK 
VOLTAGE. THE DIODE SHALL BE LOADED RESIST IVELY 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 50# 
t 2# RATED LOAD CURRENT. 

DIODES THAT FAIL TO MEET ALL INITIAL REQUIREMENTS 
AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

FflRWAPTI VOLTAGE DROP: .01 VOLT MAX CHANGE 
REVERSE CURRENT: 2 X INITIAL REQUIREMENT. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

FORWARD VOLTAGE DROP 
REVERSE LEAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 
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REQUIREMENTS: 

1 GENERAL* 

A. UNITS SHALL BE CAPABLE OF MEETING ALL OF THE REQUIREMENTS 

OF MIL-S-19500/118 WITH THE EXCEPTIONS AND ADDITIONS 
SPECIFIED HEREIN. 

B. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

0. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

E. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
ND 1002129. 


SYM 

REVISIONS 

DESCRIPTION 

DATE 

APPROVAL 

c 

REPLACES REV B WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 

PER TDRR O Z Zo4 

% 

0** 

D 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: ANODE AND CATHODE LEADS SHALL BE IRON-NICKEL 

ALLOY IN ACCORDANCE WITH ND 1015401. A CERTIFICATE 
OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 

WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, NASA 

DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

DASH NUMBER, REVISION LETTER, SERIAL NUMBER, AND BAND ON CATHODE END AND RED DOT TO SIGNIFY 

COMPLETION OF THE BURN-IN TEST. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS PER TABLE I: 

(1) FORWARD VOLTAGE DROP (Vf) 

(2) REVERSE LEAKAGE CURRENT (Ir) AT 25°C 


DESIGN REQUIREMENTS: 

A. PER ALL REQUIREMENTS OF TABLE I. 

AMBIENT OPERATION TEMPERATURE RANGE: -65°C TO ♦150°C. 
STORAGE TEMPERATURE RANGE: -65°C TO ♦175°C. 

POWER DISSIPATION: 250 MILLIWATTS 
THERMAL RESISTANCE (0): .5°C/MW MAX. 

MATERIALS: THERMOSETTING SILVER CEMENT OR SOLDER PREFORM 
SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 
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_ PCMCWIPTION _ 

THIS SHEET ADDED AND UPGRADED TO o 
CLASS A RELEASE PER TDRR OZ2Q& / 

REVISED PER TDRR 05547 " 









SPECIAL CONDITIONING BY SUPPLIER: 

ft- BURN-IN: SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE 
FOLLOWING CONDITIONS: 

0) AMBIENT TEMPERATURE: ♦ 90°C TO *100°C 

(2) THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 

SINUSOIDAL 60 ♦ 6 CPS SINE WAVE AT 50* RATED PEAK 
VOLTAGE. THE DIODE SHALL BE LOADED RESISTIVELY 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 50% 
t 2 % RATED LOAD CURRENT. 

(3) DIODES THAT FAIL TO MEET ALL INITIAL REQUIREMENTS 

ANO THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(4) PARAMETRIC CHANGE LIMITS: 

FuRmmkD VuLTASE DROP: .01 VOLT MAX CHANGE 
(b) REVERSE CURRENT: 2 X INITIAL REQUIREMENT. 

B- THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) FORWARD VOLTAGE DROP , 

(2) REVERSE LEAKAGE CURRENT < 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

D. PERFORM 100X VISUAL INSPECTION WITH A MINIMUM MAGNIFICATION OF 20 POWER AFTER BURN-IN. 

POOR WORKMANSHIP SHALL BE INTERPRETED AS CAUSE FOR REJECTION. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
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REQUIREMENTS: 

1. GENERAL: 

A- UNITS SHALL BE CAPABLE OF MEETING ALL OF THE REQUIREMENTS 
OF MIL-S-19500/118 WITH THE EXCEPTIONS AND ADDITIONS 
SPECIFIED HEREIN. 

B. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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__ Revisions _ 

_ description 

REPLACES REV B WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZZ 0 4 

.REVISED PER TDRR 05547 
REVISED PER TDRR 05831- 


C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 101540*, CLASS 2. 

0. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

E. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
ND 1002129. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(D LEAD DATA: ANODE AND CATHODE LEADS SHALL BE IRON-NICKEL 
ALLOY IN ACCORDANCE WITH ND 1015401. A CERTIFICATE 
OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. 

( MAR J[J5 : SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 

WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, NASA 
DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS 
DASH NUMBER, REVISION LETTER, SERIAL NUMBER, AND BAND ON CATHODE END ANDRED DOT TO SIGNIFY 
COMPLETION OF THE BURN-IN TEST. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE 
EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER 

B. ELECTRICAL REQUIREMENTS PER TABLE I: 

(1) FORWARD VOLTAGE DROP (Vp) 

(2) REVERSE LEAKAGE CURRENT (Ir) AT 25<>C 


DESIGN REQUIREMENTS: 

A. PER ALL REQUIREMENTS OF TABLE I. 

B. AMBIENT OPERATION TEMPERATURE RANGE: -65°C TO ♦150°C 

C. STORAGE TEMPERATURE RANGE: -65°C TO ♦175°C 

D. POWER DISSIPATION: 250 MILLIWATTS 

E. THERMAL RESISTANCE (8): .5«C/MW MAX. 

F. MATERIALS: THERMOSETTING SILVER CEMENT OR SOLDER PREFORM 
SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN-IN: SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE 
FOLLOWING CONDITIONS: 

0) AMBIENT TEMPERATURE: *9000 TO ♦100°C 

(2) THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 

SINUSOIDAL 60 t 6 CPS SINE WAVE AT 50# RATED PEAK 
VOLTAGE. THE DIODE SHALL BE LOADED RESISTIVELY 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 50# 
t 2# RATED LOAD CURRENT, AT +100°C AMBIENT TEMPERATURE 

(3) DIODES THAT FAIL TO MEET ALL INITIAL REQUIREMENTS 

AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(4) PARAMETRIC CHANGE LIMITS: 

(a) FORWARD V0LTA6E DROP: .025 VOLT MAX CHANGE 

(b) REVERSE CURRENT: 2 X INITIAL MEASUREMENT OR 2 NANO AMPS, WHICHEVER 
B- THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(D FORWARD VOLTAGE DROP 
(2) REVERSE LEAKAGE CURRENT 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READIN6, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

D. PERFORM 100* VISUAL INSPECTION WITH A MINIMUM MAGNIFICATION OF 20 POWER AFTER BURN-IN 
POOR WORKMANSHIP SHALL BE INTERPRETED AS CAUSE FOR REJECTION. A CERTIFICATE OF COMPLIANCE 
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REQUIREMENTS: 

1. GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING ALL OF THE REQUIREMENTS 

OF MIL-S-19500/118 WITH THE EXCEPTIONS AND ADDITIONS 
SPECIFIED HEREIN. 

B. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REVISED PER TDRR 05547 
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REVISED PER TDRR 05831 



F 

REVISED PER TDRR 06697 


w 


C. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS 
DRAWING. 

E. UNIT PACKAGING AND PACK IN6 SHALL BE IN ACCORDANCE WITH 

ND 1002129. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: ANODE ANO CATHODE LEADS SHALL BE IRON-NICKEL 

ALLOY IN ACCORDANCE WITH ND 1015401. A CERTIFICATE 
OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 

WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, NASA 

DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

DASH NUMBER, REVISION LETTER, SERIAL NUMBER, AND BAND ON CATHODE END AND RED DOT TO SIGNIFY 

COMPLETION OF THE BURN-IN TEST. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS PER TABLE I: 

(1) FORWARD VOLTAGE DROP (V F ) 

(2) REVERSE LEAKAGE CURRENT (Ir) AT 25°C 


3. 




DESIGN REQUIREMENTS: 

A. PER ALL REQUIREMENTS OF TABLE I. 

B. AMBIENT OPERATION TEMPERATURE RANGE: -65°C TO +150°C 

C. STORAGE TEMPERATURE RANGE: -65°C TO ♦175°C. 

0 . POWER DISSIPATION: 250 MILLIWATTS 

E. THERMAL RESISTANCE (0): ,5°C/MW MAX. 

F. MATERIALS: THERMOSETTING SILVER CEMENT OR SOLDER PREFORM 
SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE 

FOLLOWING CONDITIONS: 

0) AMBIENT TEMPERATURE: ♦MOC T0*100°C 

(2) THE DIODE SHALL BE STRESSED BY AN APPROXIMATELY 

SINUSOIDAL 60 i 6 CPS SINE WAVE AT 50% RATED PEAK 
VOLTAGE. THE DIODE SHALL BE LOADED RESISTIVELY 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 50% 
t 2% RATED LOAD CURRENT, AT ♦100"C AMBIENT TEMPERATURE 

(3) DIODES THAT FAIL TO MEET ALL INITIAL REQUIREMENTS 

AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

(4) PARAMETRIC CHANGE LIMITS: 

(a) FORWARD VOLTAGE DROP: 025 VOLT MAX CHANGE 

(b) REVERSE CURRENT: 2 X INITIAL MEASUREMENT OR 2 NANO AMPS, WHICHEVER IS GREATER. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

0) FORWARD VOLTAGE DROP 
(2) REVERSE LEAKAGE CURRENT 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

D. - INSPECTION OF SEMICONDUCTORS: PER ND1002220. 

A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTION REQUIREMENTS 
SHALL BE INCLUDED WITH EACH SHIPMENT. TABLE I 
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DESCRIPTION 
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APPROVAL 
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SEE PROCUREMENT NOTE 3 




NOTES: 


1. REQUIREMENTS: 

A. DIODES, PROCURED IN ACCORDANCE WITH THIS DRAWING, SHALL MEET THE REQUIREMENTS OF MIL-S-19500/118, 
TYPE 1N486B WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 


8 . 


EXCEPTIONS: 


( 1 ) 

( 2 ) 


QUALIFICATION TESTING SHALL NOT BE REQUIRED. 

MARKING- EACH DIODE SHALL BE TYPE MARKED WITH BANDS AS SHOWN IN ADDITION TO THE MANUFACTURER'S 
NAME OR"SYMBOL. EACH INTERIOR PACKAGE SHALL BE MARKED WITH THE NASA DRAWING AND DASH NUMBER PLUS 

THE REVISION. 


C. ADDITIONS: 

(1) POWER DISSIPATION: 250 MILLIWATTS MAX. 

(2) THERMAL RESISTANCE, 0 Jfl : 0.5‘C/MW MAX. 

,(J) OPERATING TEMPERATURE, T 0 p: -65* TO +150*C. 

(4) LEAD MATERIAL: IRON-NICKEL ALLOY, PER ND1015400. MATERIAL CERTIFICATION 
MUST ACCOMPANY EACH SHIPMENT. 

(5) PACKAGING ANO PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH MlL—P—19491 LEVEL A IN BOTH INSTANCES. 

(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

(G) QUALIFICATION: DIODES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF ND1002054. 

(7) QUALITY ASSURANCE: DIODES SHALL CONFORM TO THE PROVISIONS OF ND 1015404 SECTION I. 

(8) BURN-IN: EACH DIODE SHALL BE OPERATED FOR 240 HOURS AT +100*0 WITH A RESISTIVE LOAD AND AN 
AVERAGE RECTIFIED CURRENT OF 50 i 2% OF THE MAXIMUM RATING. THE INPUT SHALL BE 60 CPS 
SINUSOIDAL AT 50X OF RATED PEAK VOLTAGE. 

(9) BURN-IN END POINT: 

A FORWARD VOLTAGE DROP: 0.01 VOLT MAX. 

MAX REVERSE CURRENT: .2 X THE INITIAL REQUIREMENT. 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE.STANDARDS PRESCRIBED BY MIL-D-70327. 


3. A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING EXCEPT LEAD MATERIAL 
SPECIFICATION AND PHYSICAL DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE (TD) PROCURE THIS PART AS CHANGE 
SYMBOL (-4 BY ORDERING TO VENDOR CATALOGUE NUMBER A SPECIFICATIONS. REFERENCE ND1002034. 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO THIS DRAWING BY OTHER THAN 
REVISION SYMBOL (-). 


FOR INFORMATION ONLY 
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NOTICK — WHIN 60VIRNNCNT DBA WINS*. SPECIFICATION*. OR OTHIR DATA 
ARC IISID FOR ANY PURPOSE OTHIR THAN IN CONNCCTION WITH A DIFINITCLY 
RILATCD GOVERNMENT FROCURCMCNT OFCRATION. THC UNITED STATCS 60VERN- 
MINT THERCRY INCURS NO RESFONSIRILITY NOR ANY ORLI6ATION WHATSOEVER; 
ANO THE FACT THAT THC 60VCRNNENT NAY HAVC FORNULATID. FURNISHED. OR 
IN ANY WAY SUFFLICO THC SAID ORAWINCS. SFCCIFICATIONS OR OTHCR DATA IS 
NOT TO BC RECARDED BY INFLICATION OR OTHERWISE AS IN ANY NANNCR 
LICINSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
IRC ANY RICHTS OR PCRNISSION TO NANUFACTURX. USE. OR BELL ANY 
FATCNTCD INVENTION THAT HAY IN ANY WAY BC RCLATCO THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. IUNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MH-C-2G655, STYLE CS12, CHARACTERISTIC A; 
EXCEPT AS AND IN ADO IT I ON TO THE REQUIREMENTS SPECIFIED HEREIN. MILITARY QUALIFICATION 
TESTING IS NOT REQUIRED. 

2. ELECTRICAL REQUIREMENTS: 

A. RATINGS: PER TABLE ON SHEET 2. 

3. CONSTRUCTION REQUIREMENTS: 

A. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH.LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING 
THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180* 

TO THE OPPOSITE DIRECTION AND BACK 90* TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR 
LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

B. MARKING: MARK UNITS PER NIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE NUMBER, 
VOLTAGE AND CAPACITANCE RATING, TOLERANCE,' POLARITY* CODE DATE OF MANUFACTURE, AND A RED DOT 
TO SIGNIFY COMPLETION OF BURN-IN TEST. 

• MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, 
DASH NUMBER, AND REVISION LETTER. 

4 . QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL MEET THEjqUALtFICATION REQUIREMENTS OF N01002044. 

5. QUALITY ASSURANCE REQUIREMENTS: 

A. .SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN NASA SPECIFICATION 
NO 1015404, CLASS 2. 

fc. TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURNitN ALL CAPACITORS FOR 250 HOURS AT +85*0 AT RATED 
VOLTAGE. 

PERFORMANCE AFTER BURN*IN SHALL BE WITHIN THE REQUIREMENTS OF THIS SPECIFICATION. 

7. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 
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NOTICE - WHIN 60VCRNMENT DRAWINGS. SPECIFICATIONS. ON OTMKR DATA 
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RELATED SWKRRIIERTPROCUREMENT OFERATION. THE UNITEO ETATES GOVERR- 
■ENT THEREAT INCURS NO RESFONSIAILITT NOR ANT OGLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNMENT NAT HAVE FORNULATEO. FURNISHED OR 
IR ARY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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NOTES: 

t. GENERAL REQUIREMENTS: 

A UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION HIL-C-26655, STYLE CS12, CHARACTERISTIC A; 
EXCEPT AS AND IN ADO IT ION TO THE REQUIREMENTS SPECIFIED HEREIN. MILITARY QUALIFICATION 
TESTING IS NOT REQUIRED. 

2. ELECTRICAL REQUIREMENTS: 

A. RATINGS: PER TABLE ON SHEET 2. 

J. CONSTRUCTION REQUIREMENTS: 

.A. ,LEA0S: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH.LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND VERTICAL PULL 
(LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE ACCOMPLISHED BY MOVING 
THE BODY OF THE UNtT. WHILE IN THE SAME PLANE. THROUGH 90* IM ONE DIRECTION. THEN BACK 180* 

TO THE OPPOSITE DIRECTION AND BACK 90« TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE OR 
LACK OF PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

B MARKING- NARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE NUMBER, 

VOLTAGE AND CAPACITANCE RATING, TOLERANCE,* POLARITY, CODE DATE OF MANUFACTURE, AND A RED DOT 
TO SIGNIFY COMPLETION OF BURN-IN TEST. 

NARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, 
DASH NUMBER, AND REVISION LETTER. 

1. QUALIFICATION REQUIREMENTS: 

A. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF M0T002044. 
i. QUALITY ASSURANCE REQUIREMENTS: 

A. .SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN NASA SPECIFICATION 
ND 1015404, CLASS 2. 
i. TEST REQUIREMENTS: 

A. BURN-IN TEST: THE MANUFACTURER SHALL BURN-IN ALL CAPACITORS FOR 250 HOURS AT +85*C AT RATED 
VOLTAGE. 

PERFORMANCE AFTER BURN-IN SHALL BE WITHIN THE REQUIREMENTS OF THIS SPECIFICATION. 

7. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 
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REVISIONS 


DATE APPROVAL 


— SEE PROCUREMENT NOTE 


A DEVISED PER TORN 3 M/J Qg 


REQUIREMENTS: 



GROUP I (INSPECTION BY SUPPLIER AND USER): 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 




LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY(KOVAR) PER NASA 
DOCUMENT 1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

. FORWARD VOLTAGE (Vp) " 

REVERSE CURRENT (I„) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 

CAPACITANCE (C) 

RECTIFICATION EFFICIENCY (R E ) 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER SHALL 
BE PERMANENTLY AND LEGIBLY MARKED ON THE PART, PER MIL-STD-130. 


BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100* i 0*C 

2. POWER DISSIPATION: SOX OF 100*C RATING OF DIODE. 
THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
. HAVING A FREQUENCY OF GO i 6 CYCLES AT SOX OF RATED 

" PEAK VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 50X i 2X 
OF RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS 
AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


FOR INFORMATION ONLY 


CLASS B RELEASE TOR No. OO^ DATE 


GROUP II (DESIGN REQUIREMENTS): - 

STORAGE TEMPERATURE: -G5*C TO *200*0 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 
POWER DISSIPATION 

AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS MAX 
AT 150*C AMBIENT TEMPERATURE; 120 MILLIWATTS MAX 
UNITS SHALL MEET THE QUALIFICATION'REQUIREMENTS OF MD1002054. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
•ELECTRICAL .CHARACTERISTICS PRIOR TO AND FOLLOWING BURN IN: 
t. 'FORWARD VOLTAGE (Vp) 

2. REVERSE CURRENT (I R ) 

PARAMETRIC CHANGE LIMITS: 

t. FORWARD VOLTAGE: 0.01 VOLTS MAXIMUM CHANGE 
2. REVERSE CURRENT: TWO TIMES INITIAL MEASUREMENT 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70J27. 


SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404. CLASS 1. 
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MANUFACTURER'S ABSOLUTE MAXIMUM RATING AT AMBIENT TEMPERATURE 


WORKING 
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CURRENT 
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CURRENT 

STEADY STATE DC 


RECURRENT 


FORWARD CURRENT 


PEAK FORWARD 


SURGE CURRENT 


(If [SURGE]) 


PULSE WIDTH 




POWER 

DISSIPATION 

(P) 



___ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE » 25*C (UNLESS OTHERWISE SPECIFIED) 

I _ I .. I SPECIFICATION LIMITS 


PARAMETER 

FORWARD VOLTAGE _ 

REVERSE CURRENT 

BREAKDOWN VOLTAGE 
REVERSE RECOVERY TIME 


CAPACITANCE 


CONDITIONS 

I F = 150 HA _; 

VR » -75 V _ 

V B * -75 V; T C » 150*C 

I R = 100 uA • _ 

I f « 10 MA; V R * -fc.O V 
R L « 200 (I 
RECOVERY TO 1.0 MA 

I f « 200 MA; V R ■ -20 V 
R L « 200 0 

RECOVERY TO 40000 MIN 
V R » 0 V; f * 1.0 MC 


SYMBOL 


pop IMrODKIATIOM OMIV 
run ini L/rvmn I iwiv VsiilT 

CLASS B RELEASE TDR Nol DATE 


MAX 

UNITS 

1.0 

VOLT 

0.1 

uA 

100 

uA 


VOLTS 

25 

NANOSEC 

75 

NANOSEC 

5.0 

UUF 

35 

PERCENT 


RECTIFICATION EFFICIENCY f « 100 MC Re 35 P 
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REVISIONS 


DATE APPROVAL 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): Gl 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY(KOVAR) PER NASA 
DOCUMENT 1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

FORWARD VOLTAGE (V F ) 

REVERSE CURRENT (I R ) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 

CAPACITANCE (C) 

RECTIFICATION EFFICIENCY (R £ ) 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER SHALL 
BE PERMANENTLY AND LEGIBLY MARKEO .ON THE PART, PER MIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): _ 

STORAGE TEMPERATURE: -G5»C TO *200^ 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION:, PER TABLE II 
POWER DISSIPATION - 

AT 25 *C AMBIENT TEMPERATURE: 500 MILLIWATTS MAX 
AT 150*C AMBIENT iTEMPERATURE: .120 MILLIWATTS MAX 

UNITS SHALL MEET THE QUACIFICATTON'REQUlRENENTSOF NDt002054. ’ II 

• - • . • - - . W • o . Jll ir ... • ;BI 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404,-CLASS I. 

PACKAGING AND PACKING: UNIT PACKAGING AMO PACKING SHALL BE 
IN ACCORDANCE .WITH Nlt-P-19441 LEVEL A IN BOTH INSTANCES. . 

(1) MARK IMG-OF ONFT PACKAGES -AND -EXTERIOR SHIPPING CONTAINERS 

SHALUBE-IN ACCORDANCE WITH MIL-P-14491 AND SHALL INCLUDE j 
THE NASA jDAAUINBMUM8ER AMD REVISION LETTER.^ ^ - 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100* ♦ 0*C 

2. POWER DISSIPATION: 50S OF 100*C RATING .OF DIODE. 
THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
; HAVING A FREQUENCY OF GO ♦ 6 CYCLES AT 50* OF RATED 

PEAK VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 50* i 2X 
OF RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS 
AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING iBURN IN SHALL NOT BE ACCEPTABLE. 


iTHE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
•ELECTRICAL .CHARACTERISTICS PRIOR TO AND .FOLLOWING BURN IN: 
Y.''’FORWARD VOLTAGE (%) 

2. REVERSE CURRENT (I R ) 

PARAMETRIC CHANGE LIMITS: 

1. FORWARD VOLTAGE: 0.01 VOLTS MAXIMUM CHANGE 

2. REVERSE CURRENT: TWO TIMES INITIAL MEASUREMENT 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MILtD-70322. 


SEE PROCUREMENT NOTE 
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MANUFACTURER'S ABSOLUTE MAXIMUM RATING AT AMBIENT TEMPERATURi 
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CURRENT 
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REPLACES REV B WITH CHANGES ... 
C ANDUPGRACBDTD CLASS A RELEASE 
PER TDRR O/f 9 S’ _. 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-Y0327. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS OF ND 1002054, UNLESS MODIFIED OR AMENDED BY THE 
DESI6N REQUIREMENTS OF THIS DRAWING. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS 1. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
ND 1002129. 

INSPECTION AND ACCEPTANCE: 
iituwiiiML RtiiuiRUKiiTS: 

LEAD DATAs GOLD PLATED IRON-NICKEL ALLOY PER 

ND 1015401. A CERTIFICATE OF COMPLIANCE WhTH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKIN6: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, 
..DATE CODE NASA DWG NO.AND REV LETTER SERIAL 
NUMBER SHALL BE PERMENENTLY AND LEGIBLY MARKED ON 
THE PART, PER MIL-STD-130. THE CATHODE END SHALL BE 
IDENTIFIED WITH A COLOR BAND. 

ELECTRICAL REQUIREMENTS PER TABLE II: ( 

FORWARD V0LTA6E (Vf) \ 

REVERSE CURRENT (Ir) 

BREAKDOWN VOLTAGE (CV) 

REVERSE RECOVERY TIME (t rr > 

CAPACITANCE (C) 

DESI6N REQUIREMENTS: 

ST0RA6E TEMPERATURE: -65°C TO ♦200°C 
MAXIMUM RATINGS PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE 11 
POWER DISSIPATION: 

AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS MAX 
AT 150°C AMBIENT TEMPERATURE: 83 MILLIWATTS MAX 
PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: - 

AMBIENT TEMPERATURE: 100° 1{ C °C 

THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
HAVING A FREQUENCY OF 60 1 6 CYCLES AT 35 
PEAK VOLTS THE DIODE SHALL HAVE A RESISTIVE LOAD 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 

25 MILLIAMPS. 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE A?*?L'JTE VALUE OF EACH' CHARACTERISTIC AH? TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OFEACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

FORWARD VOLTAGE DROP: 0.025 VOLT MAXIMUM CHANGE 
REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 
OR 20 NANOAMPS WHICHEVER IS GREATER . _ 
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REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING 

UNITS SHALL BE CAPABLE OF MEETING ALL 

MENTS OF ND 1002054, UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404. CLASS 1. 

UNIT PACKA6IN6 AND PACKING SHALL BE IN ACCORDANCE WITH 
ND 1002129. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

iron p»t». g«LB PLA t ED IRON-NICKEL ALLOY PER 

ND101540ir A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, 
DATE CODE NASA DWG NO.AND REV LETTER SERIAL 
NUMBER SHALL BE PERMENENTLY AND LEGIBLY MARKED ON 
THE PART, PER MIL-STD-130. THE CATHODE END SHALL BE 
IDENTIFIED WITH A COLOR BAND. 

ELECTRICAL REQUIREMENTS PER TABLE II: . 

FORWARD VCLTASE (Yf) \ 

REVERSE CURRENT (Ir) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 

CAPACITANCE (C) 

DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO ♦200°C 
MAXIMUM RATINGS PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE 11 
POWER DISSIPATION: 

AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS MAX 
AT 150°C AMBIENT TEMPERATURE: 83 MILLIWATTS MAX 
PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 
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THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH'CHARACTERISTIC A"!) TO S Hn * 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READIN6. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

FORWARD VOLTAGE DROP: 0.025 VOLT MAXIMUM CHANGE 
REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 
OR 20 NANOAMPS WHICHEVER IS GREATER. ___ .. 
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SPECIAL CONDITIONING BY SUPPLIER: 
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TABLE I _ 


MAXIMUM RATING AT AMBIENT TEMPERATURE « 25*C 


WORKING 

INVERSE 

VOLTAGE 

(WIV) 


AVERAGE 

RECTIFIED 

CURRENT 

(Ip) 


FORWARD 

CURRENT 

STEADY STATE DC 

(If) 


RECURRENT 

PEAK 

FORWARD CURRENT 

»f> 

MPC 
" 750 


PEAK FORWARD 
SURGE CURRENT 
(If [SURGE]) 
PULSE WIDTH " 
1 SEC I 1 USEC 


__ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE « 25*C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

FORWARD VOLTAGE _ 

REVERSE CURRENT 

BREAKDOWN VOLTAGE 
REVERSE RECOVERY TIME 


CAPACITANCE _ 

RECTIFICATION EFFICIENCY 
MEASURED WITH A 
BOONTON ELECT¬ 
RONIC CORPORATION 
MODEL NO. 75A—SB 
OR EQUIVALENT. 


CONDITIONS 

I F - 150 MA _ 

VR « -75 V _ 

V R « -75 V; T c » 150*C 

I R » 100 uA _ 

I f « 10 MA; V R « -6.0 V 
R L « 200 0 
RECOVERY TO 1.0 MA 

If - 200 MA; V R • -20 V 
R u • 200 0 

RECOVERY TO 400011 MIN 
V R « 0 V; f « 1.0 MC 
f « 100 MC 

V| N = 2 VRMS 
R l = 5KA. 

C|_ = 20U.U.F 
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MIN I MAX I UNITS 
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B. 


C. 


REQUIREMENTS; 

^interpret DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS OF NO 1002054, UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS 1. 

UNIT PACKA6IN6 AND PACKING SHALL BE IN ACCORDANCE WITH 
ND 1002129. 

• iic»r#»T» inf amvi srrrwTAMcr. 

I l«V« kM I i Wl« #••••# 

A. MECHANICAL REQUIREMENTS: 

1. LEAD DATA: GOLD PLAiED IRON-NICKtL ALLOY PER 

ND 1015401, A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


& 

0 


D. 


2 . 


CODE, 


B. 


2. MARKIN6: THE MANUFACTURER'S NAME, TRADEMARK, OR 
..DATE CODE NASA DWG NO.AND REV LETTER SERIAL 

NUMBER SHALL BE PERMENENTLY AND LEGIBLY MARKED ON 
THE PART, PER MIL-STD-130. THE CATHODE END SHALL BE 
IDENTIFIED WITH A COLOR BAND. 

ELECTRICAL REQUIREMENTS PER TABLE II: . 


1. 

2 . 

3. 

4. 

5. 


FORWARD VOLTAGE (VF) 

REVERSE CURRENT (Ir) 
BREAKDOWN VOLTAGE (BV) 
REVERSE RECOVERY TIME (t rr ) 
CAPACITANCE (C) 


B. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILIN6 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

1. PARAMETRIC CHANGE LIMITS: 

( a ) FORWARD VOLTAGE DROP: 0.025 VOLT MAXIMUM CHANGE 

(b) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 

OR 20 NANOAMPS WHICHEVER IS GREATER_ _ 


3. DESI6N REQUIREMENTS: 

A. STORAGE TEMPERATURE: -G5°C TO ♦200°C 

B. MAXIMUM RATINGS PER TABLE I 

C. ELECTRICAL SPECIFICATIONS: PER TABLE II 

D. POWER DISSIPATION: 

1- AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS MAX 
2. AT 150°C AMBIENT TEMPERATURE: 83 MILLIWATTS MAX 
PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
1. FOLLOWING CONDITIONS: - 

(a) AMBIENT TEMPERATURE: 100° If c °C 


THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
HAVING A FREQUENCY OF 60 t 6 CYCLES AT 35 
PEAK VOLTS THE DIODE SHALL HAVE A RESISTIVE LOAD 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 

25 MILLIAMPS 
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5 . THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
A. ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN* 

1 . FORWARD V0LTA6E DROP (VF) 

2. REVERSE LEAKAGE CURRENT(IR) 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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RESQIRaCSTSt 

A^UITERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

B. UNITS SHALl’bE 3 CAPABLE OF MEETING ALL QUALl^<CAJ*' RE “ 

MENTS OF ND 1002054, UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 

DOCUMENT 1015404. CLASS 1. 

D. UNIT PACKAGING AND PACKIN6 SHALL BE IN ACCORDANCE WITH 

ND 1002129. 
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A. MECHANICAL REQUIREMENTS* 

1. LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY ^ P»-R 

HD 1015401. A CERTIFICATE OF COMPLIANCE WLTH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING* THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, 

DATE CODE NASA OWK NO. (LAST THREE DIGITS REQUIRED) AND REV LETTER SERIAL 

NUMBER SHALL BE PERMENENTLY AND LE6IBLY MARKED ON 
THE PART ,PER ndi 002019 . THE CATHODE END SHALL BE 

IDENTIFIED WITH A COLOR BAND. 

B. ELECTRICAL REQUIREMENTS PER TABU II* , 

1. FORWARD V0LTA6E (Vf) \ 

2. REVERSE CURRENT (Ir) 

3. BREAKDOWN VOLTAGE (BV) 

4. REVERSE RECOVERY TIME (t rr ) 

5. CAPACITANCE (C) 

3. DESI6N REQUIREMENTS* 

A. STORAGE TEMPERATURE* -65°C TO ♦200°C 

B. MAXIMUM RATINGS PER TABU I 

C. ELECTRICAL SPECIFICATIONS* PER TABLE II 

D. POWER DISSIPATION* 

1. AT 25"C AMBIENT TEMPERATURE* 500 MILLIWATTS MAX 

2 . AT 150°C AMBIENT TEMPERATURE* 83 MILLIWATTS MAX 
PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 

SHALL BE THE SAME AS BURN-IN CONDITIONS. 

4. SPECIAL CONDITIONING BY SUPPLIER* 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

1. FOLLOWING CONDITIONS: - 

(a) AMBIENT TEMPERATURE* 100° Iftj °C 

2. THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 

HAVING A FREQUENCY OF 60 i 6 CYCLES AT 35 

PEAK VOLTS . THE DIODE SHALL HAVE A RESISTIVE LOAD 

SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 

25 M1LLIAMPS 



5 . THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
A. ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN* 

1. FORWARD VOLTAGE DROP (VF) 

2. REVERSE LEAKAGE CURRENT(IR) 
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B. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. KISTSSRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FRCM ITS INITIAL READING. UNITS FAILIN6 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHAN6ES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

1. PARAMETRIC CHANGE LIMITS: 

( a ) FORWARD VOLTAGE DROP* 0.025 VOLT MAXIMUM CHANGE 

(b) REVERSE LEAKAGE CURRENT* 2 X INITIAL MEASUREMENT 

OR 20 NANOAMPS WHICHEVER IS GREATER. __ 
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REQUIRES STS: 

^INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

B. UNITS SHALL"BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 

MENTS OF ND 1002054, UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 

DOCUMENT 1015404, CLASS 1. 

D. UNIT PACKA6IN6 AND PACKING SHALL BE IN ACCORDANCE WITH 

ND 1002129. 

? iMftrPTiMi amwi A^rrrAurr. 

a. MECHANICAL REQUIREMENTS: 

1 LEAD DATA: GOLD PLAfED IRON-NICKEL ALLOY P*-R 

ND 1015401. A CERTIFICATE OF COMPLIANCE WUH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2 . MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, 

DATE CODE NASA DUS 1 . NO. (LAST THREE DIGITS REQUIRED) AND REV LETTER SERIAL 

NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 
THE PART,PER ND1002019 .THE CATHODE END SHALL BE 

IDENTIFIED WI1H A COLOR BAND. 

B. ELECTRICAL REQUIREMENTS PER TABLE II: 

1. FORWARD VOLTAGE (Vf) \ 

2 . REVERSE CURRENT (Ir) 

3. BREAKDOWN VOLTAGE (BV) 

4. REVERSE RECOVERY TIME (t rr ) 

5. CAPACITANCE (C) 

3. DESI6N REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO ♦200°C 

B. MAXIMUM RATINGS PER TABLE I 

C. ELECTRICAL SPECIFICATIONS: PER TABLE II 

D. POWER DISSIPATION: 

1- AT 25»C AMBIENT TEMPERATURE: 500 MILLIWATTS max 
2 . AT 150°C AMBIENT TEMPERATURE: 83 MILLIWATTS MAX 
PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

1. FOLLOWING CONDITIONS: n 

(a) AMBIENT TEMPERATURE: 100° tjfe °C 

2 . THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 

HAVING A FREQUENCY OF 60 t 6 CYCLES AT 35 

PEAK VOLTS THE DIODE SHALL HAVE A RESISTIVE LOAD 

SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 

25 MILLIAMPS 
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THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET Trie SPECIFIED RequiREMEnTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FRCM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 

BURN-IN SHALL NOT BE ACCEPTABLE. 

1. PARAMETRIC CHANGE LIMITS: 

( a ) FORWARD V0LTA6E DROP: 0.025 VOLT MAXIMUM CHAN6E 

(b) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 

OR 20 NANOAMPS WHICHEVER IS GREATER ■ _ 

INSPECTION OF SEMICONDUCTORS: PER ND 1002220-JT CERTIFICATE 


OF COMPLIANCE FOR THESE INSPECTION REQUIREMENTS 
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B.THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
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(fc) FORWARD VOLTAGE DROP (VF) 

(b) REVERSE LEAKAGE CURRENTCIR) 
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REQUIREMENTS: 


1 . 6ENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B- UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS OF ND 1002054, UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 

DOCUMENT 1015404, CUSS 1. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

ND 1002129. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1 . LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY PER 

ND 1015401. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


2. MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, 

DATE CODE NASA DWG. NO. (LAST THREE DIGITS REQUIRED) AND REV LETTER SERIAL 

NUMBER SHALL BE PERMANENTLY AND LE6IBLY MARKED ON 
THE PART, PERND1002019 . THE CATHODE END SHALL BE 

IDENTIFIED WI1H A COLOR BAND. 

B. ELECTRICAL REQUIREMENTS PER TABLE II: 

1 . FORWARD VOLTAGE (Yf) 

2 . REVERSE CURRENT (Ir) 

3. BREAKDOWN VOLTAGE (BV) 

4. REVERSE RECOVERY TIME (trr) 

5. CAPACITANCE (C) 


3. DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO ♦200°C 

B. MAXIMUM RATINGS PER TABLE I 

C. ELECTRICAL SPECIFICATIONS: PER TABLE II 

D. POWER DISSIPATION: 

1- AT 25°C AMBIENT TEMPERATURE: 500 MILLIWATTS MAX 
2 . AT 150°C AMBIENT TEMPERATURE: 83 MILLIWATTS MAX 
PER ALL REQUIREMENTS OF ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
i. FOLLOWING CONDITIONS: . 

(a) AMBIENT TEMPERATURE: 100° ° c 


2 . THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 
HAVING A FREQUENCY OF 60 t 6 CYCLES AT 35 
PEAK VOLTS THE DIODE SHALL HAVE A RESISTIVE LOAD 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 

25 MILLIAMPS 


B.THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
1 . ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN* 

(a) FORWARD V0LTA6E DROP (VF) 

(b) REVERSE LEAKA6E CURRENT(IR) 
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2 . THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE A53SLUTE VALUE Or EACH’ CHARACTERISTIC AHD TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

1 . PARAMETRIC CHANGE LIMITS: 

( a ) FORWARD VOLTAGE DROP: 0.025 VOLT MAXIMUM CHANGE 

(b) REVERSE LEAKAGE CURRENT: 2 X INITIAL MEASUREMENT 
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MAXIMUM RATING AT AMBIENT TEMPERATURE • 25*C 


FORWARD 

CURRENT 

STEADY STATE DC 

(If) 


RECURRENT 

PEAK 

FORWARD CURRENT 

(If) 

HApc 

750 


PEAK FORWARD 
SURGE CURRENT 
(I f [SURGE]) 
PULSE WIDTH 
1 SEC I 1 USEC 


*620101 
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PER TDRR o/S'SS' 

REVISED PER TDRR Qlf<j f_ 

REVISED PEP TDRR 04247 
REVISED PER TDRR 13390 


_ TABLE II 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE 


PARAMETER 

FORWARD VOLTAGE 
REVERSE CURRENT 

BREAKDOWN VOLTAGE 
REVERSE RECOVERY TIME 


CAPACITANCE 


CONDITIONS 

I F « 150 HA _ 

VR » -75 » _ 

V R » -75 V; T c » 150*C 

I R > 100 uA 

I f * 10 MA; V R * -6.0 V 

R L « 200 n 

RECOVERY TO 1.0 HA 
If * 200 MA; V R * -20 V 
R L « 200 0 

RECOVERY TO 40000 MIN 
V R ■ 0 V; f « 1.0 MC 


25*C (UNLESS OTHERWISE SPECIFIED) 

cvuoni SPECIFICATION LIMITS 

5 ™ B0L MIN I MAX I UNITS 


MAX 
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uA 
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uA 
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REVISIONS 


DATE APPROVAL 


SEE PROCUREMENT NOTE 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): GROUI 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY(KOVAR) PER NASA BUI 
DOCUMENT 1015402. A CERTIFICATE OF COMPLIANCE WITH THIS I 

REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

FORWARD VOLTAGE (V F ) 

REVERSE CURRENT (I R ) 

BREAKDOWN VOLTAGE (BV) 

REVERSE RECOVERY TIME (t rr ) 

CAPACITANCE (C) 

RECTIFICATION EFFICIENCY (R E ) I 

HARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, TYPE - 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER SHALL 
BE PERMANENTLY AND LEGIBLY MARKED ON THE PART, PER MIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): th 

STORAGE TEMPERATURE: -65*C TO .200*0 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II 

POWER DISSIPATION PA1 

AT 25*C AMBIENT TEMPERATURE: 500 MILLIWATTS MAX 
AT 150*C AMBIENT TEMPERATURE: 120 MILLIWATTS MAX 

UNITS SHALL MEET THE QUALIFICATTONREQUIREMENTS OF ND1002054. INTEI 

. • ,• ... ... BY M 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P-19491 LEVEL A IN BOTH INSTANCES. . 

(1) MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALLBE IN ACCORDANCE WITH MIL-P-19491 ANO SHALL INCLUDE 
THE NASA DRAWIN6 NUMBER AND REVISION LETTER.. 

’.fj ' . „ • , ; - f. Cl « . - . ‘ '* * ' . • ■ * 

PROCUREMENT NOTE: ‘ ; 

A. WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING 
EXCEPT LEAD MATERIAL SPECIFICATION AND PHYSICAL DIMENSIONS. 

B. UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE (TD) PROCURE 
THIS PART AS CHANGE SYMBOL (-) BY ORDERING TO VENOOR CATALOGUE 
NUMBER A SPECIFICATIONS. REFERENCE ND10020J4. 

C. DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO 
THIS DRAWING BY OTHER THAN REVISION SYMBOL (—). 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 


BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100* ! 0*C 

2. POWER DISSIPATION: 50% OF 100*C RATING OF DIODE. 
THE DIODE SHALL BE STRESSED BY AN APPROXIMATE SINE WAVE 

HAVING A FREQUENCY OF GO t 6 CYCLES AT 50% OF RATED 
PEAK VOLTAGE. THE DIODE SHALL HAVE A RESISTIVE LOAD 
SUCH THAT THE AVERAGE RECTIFIED CURRENT IS 50% ♦ 2% 
OF RATING. 

DIODES WHICH FAIL TO MEET ALL INITIAL MEASUREMENTS 
AND THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN IN SHALL NOT BE ACCEPTABLE. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN IN: 
t. FORWARD VOLTAGE (V F ) 

2. REVERSE CURRENT (I R ) 

PARAMETRIC CHANGE LIMITS: 

1. FORWARD VOLTAGE: 0.01 VOLTS MAXIMUM CHANGE 

2. REVERSE CURRENT: TWO TIMES INITIAL MEASUREMENT 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. OO*<''* DATE 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIRILITY NOR ANY ORLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


TABLE I 



MANUFACTURER'S ABSOLUTE MAXIMUM RATING AT AMBIENT TEMPERATURE = 25*C 


WORKING 

INVERSE 

VOLTAGE 

(WIV) 

AVERAGE 

RECTIFIED 

CURRENT 

do) 

FORWARD 

CURRENT 

STEADY STATE DC 
dp) 

RECURRENT 

PEAK 

FORWARD CURRENT 

(If) 

PEAK FORWARD 
SURGE CURRENT 
(If [SURGE]) 

POWER 

DISSIPATION 
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PULSE WIDTH 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25*C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS 

MIN 

MAX 

UNITS 

FORWARD VOLTAGE 

I F * 150 MA 

Vf 


1.0 

VOLT 

REVERSE CURRENT 

V R * -75 V 

IR 


0.1 

uA 

Vr * -75 V; T c = 150*C 

IR 


100 

uA 

BREAKDOWN VOLTAGE 

I R * 100 uA • 

BV 

100 


VOLTS 

REVERSE RECOVERY TIME 

If = 10 MA; V R = -6.0 V 

R l = 200 n 

RECOVERY TO 1.0 MA 

t rr 


25 

NANOSEC 

If « 200 MA; Vr « -20 V 

R L * 200 n 

RECOVERY TO 40000 MIN 

*rr 


75 

NANOSEC 

CAPACITANCE (j> 

RECTIFICATION EFFICIENCY 

Vr * 0 V; f * 1.0 MC 
f * 100 MC 

c 

r e 


5.0 

35 

UUF 

PERCENT 


[£> MEASURED WITH A B00NT0N ELECTRONIC CORPORATION MODEL NO. 75A-S8 OR EQUIVALENT. 
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NOTICE — WHIN 60VCRNMKNT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSC OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED OOVERNNENT PROCURE HE NT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THERERT INCURS NO RESPONSIRILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 

IN ANT WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

HOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 

LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 

ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 


1 . 

2 . 

3 . 


AMBIENT TEMPERATURE: *55 # ♦ tO*C. 
COLLECTOR VOLTAGE V CB : 20 t 1 VOLT PER 
POWER DISSIPATION: 86 ♦ 8.6 MILLIWATTS 



S6SOIOI I 
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UNIT. 

PER UN ID (Tj « *105*C). 


SYM 

DESCRIPTION 

DATE 

APPROVAL 
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A 

REVISEO PERTDRR 3 
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i C'ofct 


.GROUP I (INSPECTION BY SURPL1ER AND USER): 

LEAD DATA: PER NASA DOCUMENT >015402. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
•SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 
iCOLLECTOR CUTOFF CURRENT (IcBO > 

SATURATION VOLTAGE (V CE ( S AT)) 

SWITCHBACK VOLTAGE (LV CE0 ) 

•SATURATION VOLTAGE (Vbe(SAT)) 

•BREAKDOWN .VOLTAGE (BV CB0 ) 

BREAKDOWN VOLTAGE (B vebo ) 

.MARKING: MARK UNITS PER MIL-STD-130 WITH>THE MANUFACTURERS 
•NAME, TRADEMARK, OR-CODE, iTYPEDESIGNATION. iDATE -CODE, 
,LOT>CODE.AND,SEBI»L DUMBER. 

•GROUP II (DESI6N REQUIREMENTS): 

JUNCTION TEMPERATURE: i-WC TO *200*0. 

ELECTRICAL RATING: PER .TABLE I. 

-ELECTRICAL .spec if, ic at ION L jer table n. 

.ROWER DISSIRATION (EACH ELEMENT) 

AT 25*C AMBIENT TEMPERATURE: 300 MILLIWATTS MAXIMUM. 

.' DERATING;. -LINEAR TO •»200*0. 

AT 25*C CASE TEMPERATURE-- 750 MILLIWATTS MAXIMUM. 
DERATING: 4.3 MILLIWATTS PER DEGREE CENTIGRADE. 

POWER DISSIPATION (DUAL DEVICE) 

AT 25*C AMBIENT TEMPERATURE:, 400 MILLIWATTS MAXIMUM 
DERATING: LINEAR ,TO *200*C. 

AT 25*C CASE TEMPERATURE: T.5 WATTS MAXIMUM 
DERA1IN0; I.A MILLIWATTS PER DEGREE CENTIGRADE. 

UNITS SHALL NEEl;TBE.DUALUUCATION.REQUIREMENTS OF 
,ND 1002051- 

SUPPLIERS SHALL CONFORM.TO THE QUALITY ASSURANCE PER NASA 
OOCUMENT. >015404, CLASS T. : - . ... . , . r 

.PACKAGING*'AND, PACKING; IUNIT. PACKAGINGiAND. RACKIHG SHALL BE 
: AN .ACCORDANCE.,WITH .NILtP-1 9491 , (t£VEL-A,;IN BOTH:INSTANCES 
MARKING.OF UNIT PACKAGES.AN0EXTER10R.SHIPPING CONTAINERS 
SMALL BE IN ACCORDANCE.MlJH MILrP-19491'AMO-SHALL INCLUDE 
-THE NASA .DRAUING NUIttER AND. REVISION .LETTER. . . , 

GROUPHI ; (SPECIALiCONDITIONINO JT SUPPLIER): ' ^ - 

BURN,IN: UNITS SHALL BE BURNEO^IN FOR 240 HOURS AT THE 
' -FOLLOWING CONDITIONS: ,, 



PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING .ELECTRICAL 
CHARACTERISTICS .PRIOR TO AND-FOLLOWING BURN-*IN; 
a. BASE SATURATION VOLTAGE, V BE(SAT ) 

B. COLLECTOR CUTOFF CURRENT. I CB0 
e. COLLECTOR SATURATION VOLTAGE. V CE(SAT) 
d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENT¬ 
IFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 
THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE QFCACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE - 
THAN VOX IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. 00^7 DA1 r 

2-Z7-Z3 


a 




A 

A 

REV- 

REV- 

SHEET 1 

SHEET 2 

1 REVISION STATUS OF SHEETS | 
















NEXT ASSY 

USED ON 


QTY 

REQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


FIND 

NO, 


LIST OF MATERIALS 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


M I T 

INSTRUMENTATION LAB 
CAMBnioai. Mam. 

DWG. NO. CONTRACT_ 


DRAWN 


DATE #flsfc4fl 


DO NOT SCALE THIS DRAWING 


MATERIAL 

SEE NOTES 


CHECKED .. It 

APPRnvA i I 


APPROVAL _ 


HEAT TREATMENT 

NONE 


NASA APPROVAL 




FINAL FINISH 


NONE 


MIT APPROVAL 




MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


TRANSISTOR, DUAL, 

LOW STORAGE TIME 

SPECIFICATION CONTROL DRAWING 


CODE IDEN.T NO. 


SCALE NONE 


SIZE 


NASA DRAWING NO. 


1010395 


WT 


SHEET | OF 2 









































,’ 5 I 


d 



B 


NOTICE — WHEN GOVERNMENT DRAWING*. SPf CIFICATIONS. OR OTHER DATA 
ARC USED ROR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THERERT INCURS NO RESPONSISILITT NOR ANT OBLIGATION WHATSOEVER: 
AMO THE FACT THAT THE GOVERNMENT MAT NAVE FORMULATED. FURNISHED. OR 

IN ANT WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO SC REGARDED ST IMPLICATION OR OTHERWISE AS IN ANT MANNER 

LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 

ING ANT RIGHTS OR PERMISSION TO NANUFACTURC. USE. OR SILL ANT 
PATCNTCO INVENTION THAT NAT IN ANY WAT BE RELATED THERETO. 




V S620I0I 


ID 


r—i---- 

REVISIONS __ _ 

SYM 

DESCRIPTION 

DATE 

approval 1 

— 

SEE PROCUREMENT NOTE 



A 

REVISED PER TDBR 


EM 


TA3LE I 


•V-hr 


_ 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS TC = +25*C 
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| ELECTRICAL CHARACTERISTICS AT TC = +25°C(UNLESS OTHERWISE SPECIFIED) | 
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SPECIFICATION LIMITS | 

PARAMETER 

CONDITION 

SYMBOL 

MINIMUM 

MAXIMUM 
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DC PULSE CURRENT GAIN [£> 
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REQUIREMENTS: 

'|,UI t r-jri i -,r HM >- r -• ~-r r . t ; » » ’ 


GMOUP I (INSPECTION BY SUPPLIER AND ,USER): 

.LEAD DATA: PER NASA DOCUMENT >015402. A CERTIFICATE OF 
.COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY .EACH 
.SHIPMENT. : ; { 

ELECTRICAL CHARACTERISTICS:‘ PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

(COLLECTOR .CUTOFF CURRENT ‘(!cbo) 

SATURATION VOLTAGE tV CE (SAT)) 

SWITCHBACK VOLTAGE (L\(ceo) 

SATURATION VOLTAGE (Vnr/sit}) 

■BREAKDOWN .VOLTAGE CBVcbo) 

.fiSSSr.DCV* YOLT.ICE (% EW ) 

(NARKING: MARK .UNITS PER Ml-rSTO-130-WITH.THE MANUFACTURERS 
.MAMEr/TRADEMARK, DRjCODE, ITYBEiDES I GNAT I ON,iDATE .CODE, 
*LQTvCdB6.AMflU4£ftlAL<iMUtlBE8. ■ - ^ : - 

■GROUP II TOESIGN REQUIREMENTS): 

JUNCTION TEMPERATURE: i-bSRC 10 *200% 

.ELECTRICAL RATING:. PER .TABLE 1. 

.ELECTRICAL SRECMvLCATIONv JED TABLE II. 

, ROWER.BtSSJ PAX ION..(EACH .ELEMENT)... 

PT ?«•? TnWFRIYIWR: JOO M|LL»WATTS MAXIMUM. 

~DEJiAIXMG~U.INE4RT0>200*C. 

AT 2i*C CASE TEMPERATURE: 750 MILLIWATTS MAXIMUM. 

■OERATINB; .A,y.*NLLI«AIIS.PER QEGREE CENTIGRADE.. 

POWER DISSIPATION 40UAL DEVICE) 

AT .»RC AMBIENT .TEMPERATURE:, 400 RILLIWATTS MAXIMUM 
/BERATING: .LINEAR .TO ’♦20050.' 

.AT 25>C .'CASE TEMPERATURE: t.5 WATTS MAXIMUM 
.OERAltNOiB. 4.MILLIWATTS RER DEGREE .CENTIGRADE. 

-UNITS SHAU IBEI ITME.RUAM1ICATIDN. REQUIREMENTS BF 

;M0, tBOMSX. w v: .•- k; ? ... - '-r. - ~ 

SUPPLIERS SHRUL iCONFORM.TQ .THE QUBLITY ASSURANCE PER NASA 
■ DOCUMENT.,10)5404. .CLASS t. . ■ r;4 , s , _ n ir _ ’ 

. PACKAGINGvANO. PACKING* 1VNIT, PACKAGING^ANDl RACKIHG^HAIlL .BE 
'■ 'IN. ACCORD AMCEUWIIM.IUL/rPr 19431. »LiViiLiA*i IN-BOTH: INSTANCES. 

NARKING. OF UNIT PACKAGES.AND.EXTEBJQR SHIPPING CONTAINERS 
SHALL BE IN ACCORBANCE.NUTH MltrlM949l- AND- SMALL INCLUDE 
THE NASA.DRAWING NUMHER«AND,REri*ION.LETTER. 

GROUP.til <SPEC»AL*CONDJTIOM»NG.BY SUPPLIER): ' r ^ r 

BURN.IN: iUNITSSHALLBE, BURNED^ IN’FDR 240 HOURS AT THE 
'"'0- iFOLLOWMBiCONDIWGW: . .. } . - - ; 

c ->i i.s: suits '--v.L ' • • 24-: : 


'LnT US . V:«2r. -V -■ •t'.-'-i.: 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. 
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T. AMBIENT TEMPERATURE: >55* i IO*C. 

2. COLLECTOR VOLTAGE V CB : 20 t 1 VOLT PER UNIT. 

3. POWER DISSIPATION: 86 > 8.4 MILLIWATTS PER UN ID (Tj 


♦105*C). 


(If) A REVISED PER.TBRR OOflZ ^ 

B REPLACED BY REV C WITH CHANGES 
_ PER TDRR OZ/// ihfj} 


THE MANUFACTURER SHALL DETERMINE ANO RECORD THE FOLLOWING .ELECTRICAL 
CHARACTERISTICS .RRIOR TO ANO FOLLOWING BURN-*IN: 

4. BASE SATURATION VOLTAGE. VbE(SAT) 

4. COLLECTOR CUTOFF CURRENT, I CB0 
4. COLLECTOR SATURATION VOLTAGE. V CE(SAT ) 

4. STATIC FORWARD CURRENT TRANSFER RATIO, b FE 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IOENT- 
. IF I CAT ION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 
THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL. 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY /DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE . 
THAN >0* IN h FE SHALL NOT BE ACCEPTABLE. 

;INTERPRET DRAWING ;IN ACCORDANCE .WITH STANDARDS PRESCRIBED BY MlL-D-70327. 
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* TABLE I 
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MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS TC = 

: +25°C 

- *-**«r**afc - 
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COLLECTOR , 



VOLTAGE 

<V C B> 

VOLTASg 

< V EB> 
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TABLE II 


| ELECTRICAL CHARACTERISTICS AT TC = +25*C(UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

: “ f ~ .'--I 

CONDITION 

SYMBOL 3 

— 

DC. PULSE CURRENT 6AIN [£> 

IqsTO mA, Vc£*1.0 V L 

h FE 


BASE SATURATION VOLTAGE 

I C «10 wA, I B *1.0 *A 

Vbe (SAT) r 


COLLECTOR.SATURATION VOLTAGE 

IC*TO irA, Igsl.O mA 

V CE (SAT),‘ 


HIGH FREQUFNCY CURRENT GAIN 

Iq* 20 mA, Vq£= 10 V, f* =100 me 

h fe 


OUTPUT CAPACITANCE 

l£ s 0, VcB s ^O V, f = 140kc 

C 0 b 


COLLECTOR CUTOFF CURRENT 
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^E*^® uA 

bv ebo 


CHARGE.STORAGE.TIME CONSTANT 

k s lB1=lB2’20 mA. PW>200 nsec 

T S 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTM«* DAT* 
ARC USED FOR ARY PURPOSE OTHER THAR IR CORRECTIOR WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIRILITY NOR ANY ORLI6ATION WHATSOEVER 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DC REGARDED RV IMPLICATION OR OTHERWISE AS IN ANY M INNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANf 
PATCNTCO INVENTION THAT MAY IN ANY WAY RE RELATEO THERETO. 


REVISIONS 


DATE 1 APPROVAL. 


REPLACES REV B WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR OZ/// 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFER¬ 
ENCE DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT 
STANDARDS PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

LEAD DATA: PER ND 10154-02. A CERTIFICATE OF COM¬ 
PLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE) 
COLLECTOR CUTOFF CURRENT (!CSC> AT 100°C 
COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 
SWITCHBACK VOLTAGE (LVcE0> 

BASE SATURATION VOLTAGE (Vbe(SAT)) 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE MAN¬ 
UFACTURER’S NAME, TRADEMARK OR CODE; DATE 

CODE;AND SERIAL NUMBER, THE NASA PART NUM¬ 
BER AND REVISION LETTER. THE MANUFACTURER’S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 


DESIGN REQUIREMENTS: 

JUNCTION TEMPERATURE: -65«>C TO +200°C. 

ELECTRICAL RATIN6: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION (EACH ELEMENT): 

AT 25°C AMBIENT TEMPERATURE: 300 MILLIWATTS 
MAXIMUM. 

DERATING: LINEAR TO ♦200°C. 

AT 25°C CASE TEMPERATURE: 750 MILLIWATTS 
MAXIMUM. 

DERATING: 4.3 MILLIWATTS PER DEGREE 
CENTI GRADE 

POWER DISSIPATION (DUAL DEVICE): 

AT 25°C AMBIENT TEMPERATURE: 400 MILLIWATTS 
MAXIMUM 

DERATIN6: LINEAR TO ♦200°C. 

AT 25°CASE TEMPERATURE: 1.5 WATTS MAXIMUM 
DERATING: 8.6 MILLIWATTS PER DEGREE CENTI¬ 
GRADE. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICA¬ 
TION REQUIREMENTS OF ND 1002051 LIFE TEST CON¬ 
DITIONS SAME AS BURN-IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE 
PER ND 1015404, CLASS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING 
SHALL BE IN ACCORDANCE WITH MlL-S-19491, LEVEL 
A, IN BOTH INSTANCES. MARKING OF UNIT PACKAGES 
AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN 
ACCORDANCE WITH MIL-S-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS 
AT THE FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: *25° i 5°C. 

COLLECTOR VOLTAGE VCBS 20 t 1 VOLT PER UNIT. 

POWER DISSIPATION: 100 t 10% MILLIWATTS PER 
UNIT (Tj = ♦105°C). 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE 
FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO 
AND FOLLOWING BURN-IN: 

base satukatiun voltage, Vbe(sat) 

COLLECTOR CUTOFF CURRENT. I run 

COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

STATIC FORWARD CURRENT TRANSFER RATIO, hpF 
(AT LOWEST SPECIFIED COLLECTOR CURRENT). 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PRO¬ 
VIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL 
TRANSISTOR WITH THE INITIAL TEST READING, THE 
FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA/SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MFET THE SPECIFIED REQUIREMENTS, HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRI¬ 
BUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF 
.THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM 
ITS INITIAL READING. UNITS FAILING TO MEET 
INITIAL DRAWIN6 REQUIREMENTS OR HAVING/CHANGED 
MORE THAN 20% IN hf£ HAVING INCREASEDJVIORE THAN 
3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST BE 
GREATER THAN 5 NANOAMPERE) SHALL NOT pE ACCEPT 4 * 
ABLE. 
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TABLE I 


MAXIMUM RATINGS T C « ♦ 25 # C 
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VOLTAGE 

(V C B> 
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VOLTAGE 
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POWER 
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TABLE II 


| ELECTRICAL CHARACTERISTICS AT TC = ♦25°C(UNLESS OTHEftfcHvS^ SPECIFIED) | 

PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LIMITS 1 

MINIMUM 

MAXIMUM 

UNIT 

STATIC FORWARD CURRENT TRANSFER 

RATIO 

Ic*10 mA, Vce*1.0 V 

*FE 

30 

— 

— 

BASE SATURATION VOLTASf 

Ic*10 mA. Ib*1-0 mA 

V B £ (SAT) 
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—ru— 

— 

** 

OUTPUT CAPACITANCE 

l£*0, Vqb*10 V, f = 140kc 
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NOTICK - WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OK OTMEB MTA 
MC UUO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH * 

MLATID GOVERNMENT NOCUMHINT OPERATION ™* UNITKO *TATt* 60VINN- 
StNT THE RE IT INCURS NO RESPONSIBILITY NOR ANVOfl .VlJt D 'oR 

ANO TNC FACT THAT THt GOVERNMENT NAT HAVE FORMULATE!^ FURNISHED ON 
IN ANT NAT SUFPLIEO THE SAID DRAWINGS SPECIFICATIONS ON OTHER DATA^S 

NOT TO M RE CARDED II INPLICATION OR OTHERWISE AS IN ANT NANNAN 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONTET- 
INC ANT RICHTS OR PKRNISSION TO NANUFACTURt. USE__ OR SELL ANT 
PATENTEO INVENTION THAT NAT IN ANT WAT M RELATED THERETO- _ 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFER¬ 
ENCE DESIGNATIMS IN ACCORDANCE WITH GOVERNMENT 
STANDARDS PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: ■ ^ 

LEAD DATA: PER ND 1015402. A CERTIFICATE OF COM¬ 
PLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE' 
qm i rcm» nirropr current (IrnwO AT 100°C 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)> 
SWITCHBACK VOLTAGE (LVqeo) 

BASE SATURATION VOLTAGE (VSE(SAT)) 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE MAN¬ 
UFACTURER'S NAME, TRADEMARK OR CODE; DATE 

CODEsAND SERIAL NUMBER, THE NASA PART NUM¬ 
BER AND REVISION LETTER. THE MANUFACTURER’S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 


DESIGN REQUIREMENTS: 

JUNCTION TEMPERATURE: -65°C TO ♦200°C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIF I CAT IM: PER TABLE II. 

POWER DISSIPATIM (EACH ELEMENT): 

AT 25°C AM3IENT TEMPERATURE: 300 MILLIWATTS 
MAXIMUM 

DERATING: LINEAR TO ♦200°C. 

AT 25°C CASE TEMPERATURE: 750 MILLIWATTS 
MAXIMUM, 

DERATING: 4,3 MILLIWATTS PER DEGREE 
CENTIGRADE 

B| POWER DISSIPATION (DUAL DEVICE): 

AT 25°C AMBIENT TEMPERATURE: 400 MILLIWATTS 
MAXIMUM 

DERATING: LINEAR TO ♦200°C. 

AT 25°CASE TEMPERATURE: 1.5 WATTS MAXIMUM 
DERATING: 8.6 MILLIWATTS PER DEGREE CENT I- 
< 6RADE. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICA¬ 
TION REQUIREMENTS OF ND 1002051 LIFE TEST CON¬ 
DITIONS SAME AS BURN-IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE 
PER ND 1015404, CLASS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING 
SHALL BE IN ACCORDANCE WITH MIL-S-19491, LEVEL 
A, IN BOTH INSTANCES. MARKING OF UNIT PACKAGES 
AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN 
ACCORDANCE WITH MIL-S-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER* 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS 
AT THE FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: *25° t 5°C. 

COLLECTOR VOLTAGE VCBS 20 i 1 VOLT PER UNIT. 
POWER DISSIPATION: 100 t 10* MILLIWATTS PER 
UNIT (Tj * ♦105°C). 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE 
FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO 
ANO FOLLOWING BURN-IN: 

R»pp e»Ttw*«TMHI WAI TICf 

«»fwfe GH » W*W% • i W.* 1 UL V %rn i i 

COLLECTOR CUTOFF CURRENT, IcBO 
COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

STATIC FOkwaRD CukmEKT TRANSFER RATIO, hfT 
(AT LOWEST SPECIFIED COLLECTOR CURRENT 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PRO¬ 
VIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL 
TRANSISTOR WITH THE INITIAL TEST READIW6,THE 
FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO I2E!!T!FY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRI¬ 
BUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF 
•THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM 
ITS INITIAL READIN6. UNITS FAILING TO MEET 
INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED 
MORE THAN 20% IN hFE HAVING INCREASED MORE THAN 
3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST BE 
GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPT*- 
ABLE. 


TABLE I 


MAXIMUM RATINGS T C ■ ♦ 25°C 


COLLECTOR 

EMITTER 

COLLECTOR 

VOLTAGE 

VOLTAGE 

VOLTAGE 

< V CB> 

(Veb> 

< V CE> 

v DC ~1 

VDC 1 

V DC 

1 40 

5 

15 


COLLECTOR 

POUER 

DISSIPATION 


1.5 

(.75 PER UNIT) 


__ TABLE II 

ELECTRICAL CHARACTERISTICS AT TC = +25°C(UNLESS OTHEFft 


PARAMETER 

STATIC FORWARD CURRENT TRANSFER 

RATIO _ 

BASE SATURATION VOLTA& 

COLLECTOR SATURATION VOLTAGE 

HION FREQUENCY CURRENT CAIN _ 
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A. JUNCTION TEMPERATURE: -650C TO ♦200°C. 

B. ELECTRICAL RATING: PER TABLE I. 

C. ELECTRICAL SPECIFICATION: PER TABLE II. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED 
DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 240-HOUR BURN-IN. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Yt ORIENTATION PER MIL-STD-750,1- 

METHOD 2006, OR IMPACT SHOCK AT 28K G MINIMUM IN THE Yj ORIENTATION. MAXIMUM 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III COLLECTOR 
a OR b. A LEAK RATE OF 1 X 10" 8 ATM CC/SEC OR GREATER SHALL CONSTITUTE tarc 


A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST C0NDIT0N A. GLYCERIN 
MAY BE USED IN LIEU OF MINERAL OIL. 
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B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS^ 

1. AMBIENT TEMPERATURE: +25° i 5°C. 

2. COLLECTOR VOLTAGE V CB : 20 i 1 VOLT PER UNIT. 

3. POWER DISSIPATION: 100 t 10% MILLIWATTS PER UNIT (Tj * ♦105°C). 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
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MENTS OR HAVING CHANGED MORE THAN 20% IN h FE HAVING INCREASED MORE THAN-ggQ 
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AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANT WAV SUPPLIEO THE SAIO 0RAWIN6S. SPECIFICATIONS OR OTHER DATA IS 
NOT TO GE REGARDED GY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
|N6 ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 


REQUIREMENTS: 


S620I0I 


REVISIONS 


DATE I APPROVAL 


1. AMBIENT TEMPERATURE: *55* ♦ 10*C. 

2. COLLECTOR VOLTAGE V CB : 20 t 1 VOLT PER UNIT. 

3. POWER DISSIPATION: 86 ♦ 8.6 MILLIWATTS PER UNID (Tj 


♦105*C). 


SEE PROCUREMENT NOTE 


.GROUP I (INSPECTION BY SURPLIER AND USER): 

LEAD .DATA: PER NASA DOCUMENT >015402. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY .EACH 
.SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hp E ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) 

SATURATION VOLTAGE (V CE(SAT )) 

SWITCHBACK VOLTAGE (LV CE0 ) 

.SATURATION VOLTAGE (VbE(SAT)) 

BREAKDOWN VOLTAGE (BV CB0 ) 

BREAKDOWN VOLTAGE (B VEB0 ) 

MARKING: MARK UNITS PER MlL-rSTD-130.WITH,THE MANUFACTURERS 
NAME, TRADEMARK. QRjCODE, TYPE DESIGNATION, ;DATE .CODE, 
iLOTjCODE. AND,SERIAL-NUMBER. 

.GROUP II (DESIGN REQUIREMENTS): 

JUNCTION TEMPERATURE: i-65*C TO *200*0, 

ELECTRICAL RATING: PER .TABLE I. 

ELECTRICAL .SPECIFICATION^ .PER TABLE II. 

POWER DISSIPATION (EACH ELEMENT) 

AT 2S*C AMBIENT TEMPERATURE: 300 MILLIWATTS MAXIMUM. 

DERATING: /LINEAR TO ‘■*200*0. 

AT 25*C CASE TEMPERATURE: 750 MILLIWATTS MAXIMUM. 

DERATING; 4,3 MILLIWATTS PER DEGREE CENTIGRADE. 

POWER DISSIPATION (DUAL DEVICE) 

AT 25*C AMBIENT TEMPERATURE:, 400 MILLIWATTS .MAXIMUM 
DERATING: LINEAR TO *200*0. 

AT 25*C CASE TEMPERATURE: 1.5 WATTS MAXIMUM 
DERATING; 8.6,MILLIWATTS PER DEGREE CENTIGRADE. 

UNITS SHALL NEEI.'TBLjBUAtlilCATION REQUIREMENTS OF 
,ND 100205T. 1 

SUPPLIERS SHALL CONFORM,T0 THE QUALITY ASSURANCE PER NASA 
' DOCUMENT >015404, .CLASS 1. 

PACKAGING. AND. PACKING; JUNIT. PACKAGING.AND. RACKING SHALL BE 
'IN .ACCORDANCE.lWITH,IULrP-19491, )LEVEL.A,;IN BOTH.INSTANCES. 
MARKING OF UNIT PACKAGES.AND EXTERIOR .SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE.WITH MlLrP-19491 AND SHALL INCLUDE 
THE MASA-DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL.CONDITIONING.BY SUPPLIER): 

BURN.IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: . 


PROCUREMENT NOTE: 

WAIVE AS REQUIRED ALL INFORMATION PRESENTED ON THIS DRAWING EXCEPT 
LEAD MATERIAL SPECIFICATION AND PHYSICAL DIMENSIONS. 

UPON SPECIFIC. INSTRUCTIONS BY TECHNICAL DIRECTIVE (TD) PROCURE THIS 
PART AS CHANGE SYMBOL DASH (-0 BY ORDERING TO VENDOR CATALOG NUMBER 
AND SPECIFICATION. REFERENCE NO >002034. 

DISREGARD THIS NOTE IN ITS ENTIRETY IF REFERENCE IS MADE TO THIS 
DRAWING BY OTHER THAN REVISION SYMBOL DASH (-). 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. BASE SATURATION VOLTAGE, V BE(SAT) 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. COLLECTOR SATURATION VOLTAGE, V CE(SAT} 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENT¬ 
IFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 
THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL 
TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH 
CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORl 
THAN >.0X IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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RELATCO GOVERNMENT PROCURE RENT OPERATION. THE UNITED STATESJ* 
MBNT THEREST INCURS NO RESPONSIRILITT NOR ANT OSLIGATION *”*T* 0f VER: 
AND THE PACT THAT THE SOVERNNENT NAT HAVE FORMULATED .®* 

IN ANT WAT SUPPLIED THE SAID DRAWINSS. SPCCIPICATIONS OR OTHER OATA IS 
NOT To il VcGARMO StTmPI.CAT.ON OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERNISSION TO NANUPACTURE. USB. OR SELL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATED THERETO. 


TABLE I 



REVISIONS 


DESCRIPTION 


SEE PROCUREMENT NOTE 


MANUFACTURER^ ABSOLUTE MAXIMUM RATINGS TC = 


COLLECTOR 
POWER ** 
DISSIPATION 


COLLECTOR 

EMITTER 

COLLECTOR 

VOLTAGE 

VOLTES 

VOLTAGE 

* v cb) 

(v E b) 

< V CE> 

V DC 

V 0C 

V DC 

40 

5 

15 


TYPE 

DESIGNATION 
(FOR REFERENCE) 



_._ TABLE II , __ 

ELECTRICAL CHARACTERISTICS AT TC = + 25 °C(UNLESS OTHERWISE SPECIFIED)" 


PARAMETER 


CONDITION 


SYMBOL 


SPECIFICATION LIMITS 
MINIMUM I MAXIMUM I UNIT 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. 00 _ DATE ^ 

9-2. r 


DC. PULSE CURRENT GAIN [£> 

BA SE SATURATION VOLTAGE ' 

COLLECTOR.SATURATION VOLTAGE ~ 

HIGH FREQUENCY CURR ENT GAIN _ 

OUTPUT CAPACITANCE 

COLLECTOR CUTOFF CURRENT _ 

COLLECTOR CUTOFF CURRENT (150*C) 
COLLECTOR TO BASE BREAKDOWN VOLI Abb ~ 
COLLECTOR TO EMITTER SUSTAINING VOLTAGE 

EMITTER TO BASE BREAKDOWN VOLTAGE_ 

CHARGE STORAGE TIME CONSTANT 


I c =10 mA. V CE =1.0 V ■ 

I C =10 BiA7'lB = i O •*__ 

Iq= 10 mA, I B =1.0 mA _ 

Iq» 20 mA, Vc E * 10 V. f=100 me 
"lE=0, V CB =10 V. f = 140kc 
I E *0. VCB=20 v 
I E »0, V E b* 20 V 
I C =1.0 uA, I E = 0 

I c *30 mA(PULSED), I B =0 _ 

I C *0. I E *10 uA 

Ic=Ibi=Ib? s 20 mA. PW>200 nsec 


_*»FE 

v be (SATT 
T CE (SAT) 

hfc 

C 0 b 


ICBO 

— 

25 

nA 

ICBO 

— 

15 

uA 

bvcbo 

40 

— 

VOLTS 

LVceo 

15 


VOLTS 

BVebo 

5.0 

— 

VOLTS 

T S 


25 

nsec 


[J>» PULSE CONDITIONS: LENGTH < 300 usee; DUTY CYCLE < IX 
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NOTICE — WHIN 0OVERNMENT DRAWINSS. SPECIFICATIONS. O* OTHER DATA 
ARK USID FOR ART FURFOSC OTMCR THAN IN CONNECTION WITH A DEFINITELY 
RELATED BOVERNMCMT PROCURENENT OPERATION. THE UNITED STATES SOVERM- 
NENT THERERT INCURS NO RCSPONSIRILITV NOR ANY ORLI6ATION WHATSOEVER: 
AND THE FACT THAT THE ROVERNHENT NAY HAVE FORNULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAIO DRAWIN6S. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RE0AROED BY INPLICATION OR OTHERWISE AS IN ANY BANNER 
LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INB ANY NI6HTS OR PERNISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMFANY EACH 
SHIPMENT. 

SPECIAL REQUIREMENTS PER TABLE III. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) flT TC = 10 ° ,C 
SATURATION VOLTAGE (V CE (SflT)) 

SWITCHBACK VOLTAGE (LV CE0 ) 

BASE VOLTAGE (V BE ) 

BREAKDOWN VOLTAGE (BV EB0 ) 

COLLECTOR CUTOFF CURRENT (I CER ) 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME, TRADEMARK. OR CODE, TYPE DESIGNATION, DATE CODE, 

LOT CODE AND SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65 # C TO +200°C 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATIONS: PER TABLE II 

POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 275 MILLIWATTS MAXIMUM 

THERMAL RESISTANCE (0jc): 75°C/WATT MAXIMUM 
AT 25 # C AMBIENT TEMPERATURE: 125 MILLIWATTS MAXIMUM 

THERMAL RESISTANCE (0j fl ): 275°C/WATT MAXIMUM 

• UNITS SHALL MEET. THE. QUALIFICATION REQUIREMENTS OF 
ND 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P-19491, LEVEL.A, IN BOTH INSTANCES 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE.IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: ♦25«C; ♦10*C, -0*C 

2. COLLECTOR VOLTAGE V CB : 25 VOLTS DC i 5 PERCENT 

3. POWER DISSIPATION: 125 MILLIWATTS 

THE MANUFACTURER SHALL DETERMINE. AND RECORD THE FOLLOWING 
-ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN. 

a. BREAKDOWN VOLTAGE, B vebo 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. COLLECTOR SATURATION VOLTAGE V CE ( SflT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO. h FE 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING 
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ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANT WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RE6AR0ED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON ON CORPORATION. OR CONVEY* 
IMG ANY NIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL AMY 
PATENTED INVENTION THAT MAY IN ANT WAV RE RELATED THERETO. 
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TABLE I 


MANUFACTURER'S ABSOLUTE MAX RATINGS TC = 25*C 

COLLECTOR 

VOLTAGE 

EMITTER 

VOLTAGE 

COLLECTOR 

VOLTAGE 

COLLECTOR 

POWER 

DISSIPATION 

(Vcb) 

(Veb) 

(V C E) 

VDC 

VDC 

VDC 

• MW 

-50 

-5 

-50 

275 


TABLE II 


ELECTRICAL CHARACTERISTICS AT T c =25 # C(UNLESS OTHERWISE SPECIFIED) | 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS | 

MIN 

MAX 

UNITS 

COLLECTOR CUTOFF 
CURRENT 

V CB * -AO VDC, I E *0 

ICBO 

- 

0.2 

uA 

COLLECTOR CUTOFF 
CURRENT 

Vcb* -40 vdc. i£*o 
T C* 100 t B #C 

ICBO 


1 

uA 

BASE VOLTAGE 

I C * -10MA,V CE =-4V 

VBE 

- 

0.9 

VOLT 

SWITCH-BACK 

VOLTAGE 

I C —2.0MA,I| * 0 

LVceo 

40 

- 

VOLTS 

BREAKDOWN VOLTAGE 

I E *-100 uA 

bvebo 

-5 

- 

VOLTS 

"COLLECTOR- 

CAPACITANCE 

Ic * o 

v C b * vdc 

f = 140 kc 

C 0 b 

- 

12 

PF 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. oof?? DATE 


TABLE III 


£> SPECIAL REQUIREMENTS 

NASA ~ 
PART NO. 


CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS 


MIN 

MAX | 

UNITS 

1010396-001 

SATURATION 

VOLTAGE 

iMsnrnrriMMMMi 

V CE 

(SAIi_ 

- 


VOLT 

(FOR REFERENCE) 
2N1259 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO P 

ERSipiSH 

IB 

ES 

HQ 

- 


mm 

HU 


- 

V CE *-4 VDC,I C *-0.1 MA 

mm 

mm 


- 

COLLECTOR 

CUTOFF CURRENT 

v C e=-40vdc.r=io k a 

Tr=100 ♦5,-0*C 

ICER 

- 

10 

uA 

lunsiniiMBHBB 

I c .-5 MA, V CE =-10 V 

fae 

500 

■ 

KC 


@ REPLACED BY REV B WITH CHANGES 


0 MEASURED WITH 500 MILLISECOND NON-REPETITIVE PULSE OR THERMAL 
ELECTRICAL EQUIVALENT. 

£> T c IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT 
POLARITY OF TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY 
PROPER VOLTAGE LEVELS AND POLARITIES MUST BE APPLIED. 

ALL LEADS ARE INSULATED FROM THE CASE. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 
ND 1015404, CLASS 1 

UNITS SHALL BE CAPABLE OF MEETIN6 THE QUALIFICATION 
REQUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS 
SHALL BE SAME AS BURN-IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A, 

IN BOTH INSTANCES. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE 
WITH MIL-P-13431 AND SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION LETTER. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME OR SYMBOL. THE NASA 
DRAWING NUMBER. DASH NUMBER (IF ANY) REVISION 'LETTER, DATE CODE, 
LOT CODE. AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKEO ON THE PART PER MIL-ST0-130. 


MECHANICAL DIMENSIONS PER OUTLINE SHOWN. 
ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 
STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 
COLLECTOR CUTOFF CURRENT (ICBO) AT TC = 100°C 
COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 
SWITCHBACK V0LTA6E (LVCEO) 

BASE VOLTAGE (VBE) 

COLLECTOR CUTOFF CURRENT (ICER) 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -650C TO *15000 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II & III 
POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 2.3 WATTS MAXIMUM 
THERMAL RESISTANCE (Bjc): 75°C/WATT MAXIMUM 
AT 25°C AMBIENT TEMPERATURE: 450 MILLIWATTS MAXIMUM 
THERMAL RESISTANCE (Bj*): 275°C/WATT MAXIMUM 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING 
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SPECIAL CONDITIONING BY SUPPLIER: 

ACCELERATION: EACH PART SHALL BE SUBJECTED TO THE ACCEL¬ 
ERATION TEST SPECIFIED IN ND 1002051 PRIOR TO SHIPMENT. 
ACCELERATION LEVEL SHALL BE 15,000 G'S. 

BURN IN: UNITS SHALL BE BURNED-IN FOR A MINIMUM OF 240 
HOURS AT THE FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: ♦25°C; ♦lOOC, -0°C 

2. COLLECTOR VOLTAGE Vqb: 25 VOLTS DC ± 5 PERCENT 

3. POWER DISSIPATION: 300 t 10 MILLIWATTS 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS AT 0, 120 AND 240 HOURS. 

a. COLLECTOR CUTOFF CURRENT (ICER). 

b. COLLECTOR CUTOFF CURRENT (ICBOl). 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hpEl 
PARTS THAT FAIL TO MEET INITIAL DRAWING REQUIREMENTS OR 

EXHIBIT PARAMETRIC VARIATION DURING THIS PERIOD, GREATER 
THAN THE FOLLOWING, SHALL NOT BE ACCEPTABLE. 

A ICBOl: 100 NANOAMPS 
A hpEi: 20J{ MAX. 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH TRANSISTOR WITH ITS 
APPROPRIATE TEST DATA, AND SHALL IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. 



(.1 


2 




a 


9620101 


l 


REVISIONS 


•VM 

DESCRIPTION 

DATE ] 

APPROVAL 

B 

REPLACES REV A WITH , 

CHANGES PER TDRR UllW 

V-"f 

6 

u/i 

—:-1 


TABLE I 


MANUFACTURER'S ABSOLUTE MAX RATIN6S Tc = 25°C | 

COLLECTOR 

EMITTER 

COLLECTOR 

COLLECTOR 

VOLTAGE 

VOLTAGE 

VOLTAGE 

POWER 

(VCB) 

(Veb) 

"Tv5F5 

DISSIPATION 

VDC 

VDC 

VDC 

MW 

-50 

-5 

-40 

450 


TABLE II 


ELECTRICAL CHARACTERISTICS AT Tq = 25°C (UNLESS OTHI 

•RWISE SPECIFIED) | 

PARAMETER 

CONDITIONS 

SYMBOL 

SPEC 1F1 CAT 101 

LIMITS 

MTN 

MAX 

UNITS 

COLLECTOR CUTOFF CURRENT 

VCB= “40 VDC, Ie=0 

ICB0| 

- 

-0.2 

uA 

COLLECTOR CUTOFF CURRENT 

VCB= “40 VDC, 1E=0 
Tc= 100 *5oC 

icbo 2 

- 

-Z 

uA 

BASE VOLTAGE 

IC= -10MA, VCE=“*V 

vbe 

- 

-0.9 

VOLT 

SWITCHBACK VOLTAGE 

1c= -2.0MA, 1B= 0 

LVCEO 

-40 

- 

VOLTS 

EMITTER BREAKDOWN VOLTAGE 

1E= *100 uA 

BVr B0 

-5 

- 

VOLTS 

COLLECTOR CAPACITANCE 

1 c = 0 

VCB = “6 VDC 
f = 140 kc 

Cob 

- 

12 

PF 
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VOLTAGE _ 

STATIC FORWARD 


CONDITIONS 


_ TABLE III _ 

SPECIAL REQUIREMENTS _ 

[specification LIMITS 


uunntr 

1010396 -1 patio 


COLLECTOR 
CUTOFF CURRENT 

BETA CUTOFF 
FREQUENCY 


| C =-10 MA 
l B =-0.3 MA 


VCE=~*0 VDC, R=10 K 
Tq=100 *5, -0° 


IC=-5 MA, VCE=-10 V fae 


SYMBOL 

MIN 

MAX 

UNITS 

VCE 

(SAT) 
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0.5 

VOLT 

hFE 3 
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NOTICK — WHCN SOVCRNNtMT DRAWINM. BPICIFICATIONS. OR OTHKR DATA 
ARC UMO COR ARY PURROCI OTHIR THAR IR CORRCCTIOR WITH A DtFIRITILT 
RCLATID OOVCRRMCRT PROCURCRCRT OPCRATIOR. THE ORITID BVATM SOVCRR- 

DIRT THCRCBY INCURS NO RESPONSIBILITY NOR ANY OBLISATION WHATSOKVCRi 

AND THI FACT THAT THE BOVCRNMENT RAY HAVE FORMULATED. FURNISHED. OR 

IN ANY WAV SUPFLICO THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE RC6ARDCD BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RICHTS ON PERMISSION TO MANUFACTURE. USE. ON SELL AMT 
PATCNTCO INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


96£0I0I 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMFANY EACH 
SHIPMENT. 

SPECIAL REQUIREMENTS PER TABLE III. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

STATIC FORWARD CURRENT TRANSFER RATIO (h EE ) 

COLLECTOR CUTOFF CURRENT (I C bo) flT TC = 100 * C 
SATURATION VOLTAGE (V C E(SAT)> 

SWITCHBACK VOLTAGE (LV CE0 ) 

BASE VOLTAGE (V BE ) 

BREAKDOWN VOLTAGE (BV EB0 ) 

COLLECTOR CUTOFF CURRENT (I CE r) 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME, TRADEMARK, OR CODE, TYPE DESIGNATION, DATE CODE, 

LOT CODE AND SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO +200 # C 
ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
POWER DISSIPATION: 

AT 25*C CASE TEMPERATURE: 275 MILLIWATTS MAXIMUM 
THERMAL RESISTANCE (Bjc): 75 *C/WATT MAXIMUM 
AT 25°C AMBIENT TEMPERATURE: 125 MILLIWATTS MAXIMUM 
THERMAL RESISTANCE (Bjfl): 275°C/WATT MAXIMUM 

• UNITS' SHALL MEET. THE. QUALIFICATION REQUIREMENTS OF 
ND 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS 1. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
: IN ACCORDANCE WITH MIL-P-19491,.LEVEL.A. IN BOTH INSTANCES. 
MARKING OF-UNIT PACKAGES AND-EXTERIOR SHIPPING CONTAINERS 
SHALL BE.IN ACCORDANCE WITH MIL-P-1V491 AND SHALL INCLUDE 
THE NASA DRAWING NUMBER AND REVISION LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. .AMBIENT TEMPERATURE: ;*25*C; ♦10*C, -0*C 

2. COLLECTOR VOLTAGE V CB : 25 VOLTS DC t 5 PERCENT 

3. POWER DISSIPATION: 125 MILLIWATTS 

THE MANUFACTURER SHALL DETERMINE. ANO RECORD THE FOLLOWING 
. ELECTBI CAL CHARACTERISTICS. PRIOR TO AND FOLLOWING BURN-IN. 

.a. BREAKDOWN VOLTAGE, B vebo 
b. COLLECTOR CUTOFF CURRENT, I CB0 
e. COLLECTOR. SATURATION VOLTAGE V CE ( S flT) 
d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 

IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
HEADING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTER¬ 
ISTIC FROM ITS INITIAL READING. .UNITS.FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR HAVE CHANGED MORE THAN 10V IN hp E .SHALL 
NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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V 2.620101 


REVISIONS 


DATE I APPROVAL 


REPLACED BY REV B WITH 
CHAN6ES PER TDRR OU 




REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) 

SATURATION VOLTAGE (Vce(SAT)> 

SWITCHBACK VOLTAGE (LV CE0 ) 

INPUT VOLTAGE (V BE ) 

NOISE FIGURE (NF) 

EMITTER CUTOFF CURRENT (I EB0 ) 

OUTPUT ADMITTANCE (hob) 

MARKING: MARK UNITS PER HTLtSTD-130 WITH THE MANUFACTURERS NAME, 
TRADEMARK. OR COOE,*TYPE.DESIGNATION,.DATE-CODE,jLOT.COOE AND 
-SERIAL NUMBER. . 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65*C TO ♦175«C. 

ELECTRICAL RATING: PER TABLE I. 

. ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 2S*C AMBIENT TEMPERATURE: 300 MILLIWATTS 
DERATING: 2 2 MILLIWATTS/*C 
AT 25 *C CASE TEMPERATURE: 600 MILLIWATTS 
DERATING: A MILLIWATTS/«C 

UNITS SHALL SHALL-MEET THE QUACIEICAIJON REQUIREMENTS-OF 
NO I0G2O51 .* • • - 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA OOCUMENT 
1015404, CLASS 1. 

PACKAGING AND PACKING:. jUNJT PACKAGING.*AND PACKING SHAkL-BE.IN 
ACCORDANCE WITH NM.-P-15491, LEVEL A. IM BOTH INSTANCES. 

NARKING GG UNIT PACKAGES JINO EXTERIOR SHIPPING CONTAINERS SHALL 
GC IN AGCORBANCE WITH MlL-P-19491 AND SHALL INCLUDE THE NASA 
BRAKING HUNGER AND REVISION LETTER. > 

GROUP III (SPECIAL CONDITIONING GY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNEO-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS* 

«, AMBIENT TEMPERATURE: *65* t 10*C. 

I. COLLECTOR VOLTAGE V CB : 30 VOLTS i 5*. 

I, POUEI'fISSIPATION: 150 NIUIWATTS i 10%. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

e. COLLECTOR SATURATION VOLTAGE, V CE(sflT ) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 
10% IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGAROED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTEO INVENTION THAT MAY IN ANY WAV BE RELAYER-THERETO. 


TABLE I 


NASA 

PART 

NUMBER 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T r = 25°C I 

COLLECTOR 

VOLTAGE 

EMITTER 

VOLTAGE 

COLLECTOR 

VOLTAGE 

COLLECTOR 

CURRENT 

COLLECTOR 

POWER 

DISSIPATION 

MANUFACTURER'S 

TYPE 

DESIGNATION 

(Vcb) 

(Veb) 

(VCE> 

Ic 

V DC 

Vdc 

Voc 

«Adc 

W 

1010397-001 

100 

8 

50 

10 

0.6 



TABLE II 


g> ELECTRICAL CHARACTERISTICS AT T C = 25*C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS 

MIN 

MAX 

UNITS 

SWITCH BACK VOLTAGE 

IC = 2 mA, Ib = 0 

LVceo 

50 

- 

VOLTS 

SATURATION VOLTAGE 

Ic * 5 mA, |i> 

VcE(SAT) 

- 

2.2 

VOLTS 

SATURATION VOLTAGE 

Ic * 10 mA, Ib * 0.5 mA 

VQE(SAT) 

- 

1.0 

VOLT 

STATIC FORWARD CURRENT TRANSFER 
RATIO 

Vce * 5 v DC . ic • 10 uA 

h FE 

100 

300 

- 

Vce s 5 v DC , Ic = 500 uA 

h FE 

175 

450 

- 

Vce « 5 v DC . Ic ■ 10 *a 

h FE _ 

200 

500 

- 

OUTPUT ADMITTANCE 

Vcb * 5 Vqc, Ig * -1 mA, 

f = 1 kc 

h 0 b 

- 

1 

umbo 

COLLECTOR CAPACITANCE 

Vcb * 5 Vqc* Ie * O, f* Imc 

C 0 b 

- 

8 

pf 

EMITTER CUTOFF CURRENT 

Veb * 8 v oc 

lEBO 

- 

100 

nA 

BETA CUTOFF FREQUENCY 

ic * i mA, Vce • 1° v dc 

f hfe 

100 


kc 

NOISE FIGURE tt> 

PER MIL-S-19500/253 

NF 

- 

3 

db 

THERMAL RESISTANCE 

Tj * 105*C, T A * 25*C 

®JA 

- 

450 

•C/W 

Tj . 105*C, Tc * 30*C 

6jc 

- 

125 


BASE VOLTAGE 

Ic * 10 mA, Vce s 5 Vqc 

VBE 

.64 

.74 

VOLT 

ic * io uA, Vce * 5 v dc 

VBE 

.47 

.57 

Volt 

COLLECTOR CUTOFF CURRENT 

Vcb s 25 v oc . It » o 

T C * 25-C 

IcBO 

— 

3 

nA 

Vcb * 25 Vq^ i£ * o 

T C * 100*C 

ICBO 


35 

nA 


NOTES: 

O I B MUST BE EQUAL TO THE VALUE REQUIRED FOR AN I c OF 10 mA AND A V C £ OF 5 V DC . 

g> MEASURED WITH A QUAN. TECH M00EL 310 OR 311 NOISE ANALYZER OR EQUIVALENT. 

> HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 

MAXIMUM JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 

T c IS CASE TEMPERATURE 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF 
TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY PROPER VOLTAGE LEVELS AND 
POLARITIES MUST BE APPLIED. 
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REQUIREMENTS: 


GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 


BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-0A, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002051. LIFE TEST CONDI¬ 
TIONS SAME AS BURN-IN CONDITIONS. 


t weoppT • pi* itfi] ArrrpTAWcr* 

- LEAD DATA: KOVAR WITH*GOLD PLATING PER ND 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (Hfe) 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C. 

SATURATION VOLTAGE (VCE(SAT)) (2) 

SWITCHBACK VOLTAGE (LVCEO> 

BASE VOLTAGE (VBE) 

NOISE FIGURE (NF) 

EMITTER CUTOFF CURRENT (lEBO) 

OUTPUT ADMITTANCE (hob) 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME, TRADEMARK OR CODE; TYPE DESIGNATION; DATE CODE; 

LOT CODE AND SERIAL NUMBER. 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO ♦175°C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25°C AMBIENT TEMPERATURE: 300 MILLIWATTS 
DERATING: 2 MILLIWATTS/°C 
AT 25°C CASE TEMPERATURE: 600 MILLIWATTS 
DERATING: 4 MILLIWATTS/°C 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P-19491, LEVEL A, IN BOTH IN¬ 
STANCES. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: UNITS SHALL BE BURNED-IN FOR 24-0 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: *25° i 10°C. 

COLLECTOR VOLTAGE VcB: 30 VOLTS t 5%. 

POWER DISSIPATION: 150 MILLIWATTS t 10%. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

EMITTER CUTOFF CURRENT, l E BO 

COLLECTOR CUTOFF CURRENT, I C 80 

COLLECTOR SATURATION VOLTAGE, Vce(SAT) (2) 

STATIC FORWARD CURRENT TRANSFER RATIO, hp E 

(AT THE LOWEST SPECIFIED COLLECTOR CURRENT). 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READIN6, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING 
CHANGED MORE THAN 15% IN h E E OR HAVIN6 INCREASED MORE 
THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST BE MORE 
THAN 5 NANOAMPS) SHALL NOT BE ACCEPTABLE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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TABLE I 


NASA 

PART NUMBER 

MAXIMUM RATH 

NGS Tc = 25°( 

J 

COLLECTOR 

VOLTAGE 

(VCB> 

VDC 

EMITTER 

VOLTAGE 

(VEB) 

VDC 

COLLECTOR 

VOLTAGE 

(VCE) 

VDC 

COLLECTOR 

CURRENT 

ic 

MAflC 

COLLECTOR 

POWER 

DISSIPATION 

W 

EIA 

TYPE 

DESIGNATION 
(FOR REF) 

1010397-001 

100 

8 

50 

10 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT Tc = 25°C (UNLESS OTHERWISE SPECIFIED) SEE NOTE 3 


PARAMETER 

CONDITIONS 

CVtJDHI 

SPECIFICATION LIMITS 1 

dTMdUL 

MIN 

MAX 

UNITS 

SWITCHBACK VOLTAGE 

Iq = 2 mA, Ib - 0 

LVCEO 

50 

- 

VOLTS 

COLLECTOR SATURATION VOLTAGE (1) 

IC = 8 mA, SEE NOTE 1 

VCE(SAT) 

- 

2.2 

VSLTS 

COLLECTOR SATURATION VOLTAGE (2) 

Iq = 10 mA, 1 B = 0.5 mA 

VCE(SAT) 

- 

1.0 

VOLT 

STATIC FORWARD CURRENT TRANSFER RATIO 

vce = 5 voct ic = 10 ua 

hFE 

100 

300 

- 

Vce = 5 vdc, ic = 500 ua 

hpE 

175 

450 

mm 

vce - 5 vdc» i c = 10 «a 

hFE 

200 

500 

- 

OUTPUT ADMITTANCE 

Vcb s 5 Vdc* lE s -1 ®A* 
f : lkc 

hob 

- 

1 

umbo 

COLLECTOR CAPACITANCE 

Vcb = 5 vdc. ie = o, f = ime 

C 0 b 

- 

8 

Pf 

EMITTER CUTOFF CURRENT 

Veb s 8 Vdc 

■ ebo 


100 

nA 

BZTA CUTOFF FREQUENCY 

ic = i >a, vce = io vdc 

fhfe 

100 


kc 

NOISE FIGURE SEE NOTE 2 

PER MlL-S-19500/253 

NF 

- 

3 

db 

THERMAL RESISTANCE 

Tj = 105°C, T* = 25°C 

OJA 

- 

450 

°C/W 

Tj = 105°C, T C = 30 a C 

Bjc 

mm 

125 

°C/W 

BASE VOLTAGE 

ic = io mA, vce = 5 vdc 

VBE 

.64 

.74 

VOLT 

i c = io ua, vce = 5 vdc 

vbe 

.47 

.57 

VOLT 

COLLECTOR CUTOFF CURRENT 

vcb = 25 vdc, ie = o 

Tc = 25°C 

1CBO 

- 

3 

nA 

Vcb = 25 v DCt Ie = 0 

T C = 100°C 

1CBO 

- 

35 

nA 


NOTES: 


1. I B MUST BE EQUAL TO THE VALUE REQUIRED FOR AN IC OF 10 mA AND A Vce OF 5 VDC. 

2. MEASURED WITH A QUAN. TECH MODEL 310 OR 311 NOISE ANALYZER OR EQUIVALENT. 

3. HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. THIS SHEET ADDED 

MAXIMUM JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 


Tq IS CASE TEMPERATURE. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002051. LIFE TEST CONDI¬ 
TIONS SAME AS BURN-IN CONDITIONS. 


INSPECTION AND ACCEPTANCE: 

LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C. 

SATURATION VOLTAGE (VCE(SAT)) (2) 

SWITCHBACK VOLTAGE (LVCEO) 

BASE VOLTAGE (Vbe) 

NOISE FIGURE (NF) 

EMITTER CUTOFF CURRENT (lEBO) 

OUTPUT ADMITTANCE (hob) 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURER’S 
NAME, TRADEMARK OR CODE; TYPE DESIGNATION; DATE CODE; 

LOT CODE AND SERIAL NUMBER. 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO ♦175°C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25°C AMBIENT TEMPERATURE: 300 MILLIWATTS 
DERATING: 2 MILLIWATTS/°C 
AT 25°C CASE TEMPERATURE: 600 MILLIWATTS 
DERAT ING: 4 MlLLIWATTS/°C 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P-19491, LEVEL A, IN BOTH IN¬ 
STANCES. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: ♦25° 1 10°C. 

COLLECTOR VOLTAGE Vcfls 30 VOLTS t 5*. 

POWER DISSIPATION: 150 MILLIWATTS t 10*. 


REVISIONS 


ZONE 


_ DESCRIPTION 

REPLACES REV A WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR 0!<*(»0 


CHG NO. 


REVISED PER TDRR 0 . 


DATE 


% 




vrt. 




THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

EMITTER CUTOFF CURRENT, IeB0 

COLLECTOR CUTOFF CURRENT, IcBO 

COLLECTOR SATURATION VOLTAGE, V C E(SAT) (2) 

STATIC FORWARD CURRENT TRANSFER RATIO, hpE 

(AT THE LOWEST SPECIFIED COLLECTOR CURRENT). 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING 
CHAN6ED MORE THAN 15% IN hpE OR HAVING INCREASED MORE 
THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST BE MORE 
THAN 5 NANOAMPS) SHALL NOT BE ACCEPTABLE. 


REPLACES REV(A)WITH CHANGE 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING* 
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REVISIONS 

DESCRIPTION 



NASA 

PART NUMB! 
1010397- I 


__ TABLE I __ 

MAXIMUM RATINGS Tp = 25°C 

COLLECTORI EMITTERI COLLECT OR I COLLECT ORI COLLECTOR I EIA 
VOLTAGE VOLTAGE VOLTAGE CURRENT POWER TYPE 

(Vcb) (VEB) (VCE) «C DISSIPATION DESIGNATION 

VDC VDC VDC MA DC W (FOR REF) 

100 8 50 10 0.6 2N930 


THIS SHEET ADDED PER TDRR 

0 / 

REVISED PER TDRR 


DATE APPO. 


!<t J 

ut, 


_ ELECTRICAL CHARACTER I ST 

PARAMETER 

SWITCHBACK VO LTAGE 

COLLECTOR SATURATION V0LTA6E (1) 

COLLECTOR SATURATION V0LTA6E (2) 

STATIC FORWARD CURRENT TRANSFER RATIO 


TABLE II ___ 

CS AT TC = 25°C (UNLESS OTHERWISE SPECIFIED) SEE NOTE 3 
— _ I- I SPECIFICATION LIMITS: 


CONDITIONS SYMBOL 

Ic = 2 wA. I B = 0 LVCEO 

I C = 8 bA, SEE NOTE » _ VCE(SAT) 

Ic = 10 bA, Ib = 0.5 bA VCE(SAT) 

VCE = 5 Vpc, 1C = 10 u* hFE 

VCE = 5 Vpc, IC = 500 uA hfE 

VCE = 5 VflC. IC = 10 »A hfE 


MI N I MAX 
50 - 

- 2.2 
- 1.0 
100 300 
175 450 
200 500 


UNITS 

VOLTS 

VOLTS 

VOLT 


OUTPUT ADMITTANCE 

Vcb s 5 vdc* ie = -1 ■*» 

f : Ike 

hob 

- 

1 

UBhO 

COLLECTOR CAPACITANCE 

Vcb -s vdc* >e = °» * s 

Inc Cob 

- 

8 

P* 

EMITTER CUTOFF CURRENT 

veb = a v DC 

Iebo 

— 

100 

nA 

BETA CUTOFF FREQUENCY 

ic = 1 «a, vce = 10 vdc 

■fhfa 

100 


kc 

NOISE FIGURE SEE NOTE 2 

PER MlL-S-19500/253 

NF 


3 

db 


Tj = 105°C, T* = 25°C 

0JA 

- 

450 

°C/W 

THERMAL RESISTANCE 

Tj = 105°C, Tc = 30°C 

fljc 

- 

125 

°C/W 


i c = 10 ba, vce = 5 vdc 

Vbe 

.64 

.74 

VOLT 

BASE VOLTAGE 

ic = 10 ua, vce = 5 vdc 

vbe 

.47 

.57 

VOLT 


vcb = 25 vdc. 'e = o 

Tc = 25°c 

IcBO 

- 

3 

nA 

COLLECTOR CUTOFF CURRENT 

Vcb = 25 V DC , Ie = 0 

T c = 100°C 

1CBO 

- 

35 

nA 


NOTES: 

|. I B MUST BE EQUAL TO THE VALUE REQUIRED FOR AN IC OF 10 bA AND A VcE ^ 5 VDC. 

2. MEASURED WITH A QUAN. TECH MODEL 310 OR 311 NOISE ANALYZER OR EQUIVALENT. 

3. HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 

Tc IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF 
TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY PROPER V0LTA6E LEVELS AND 
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REQUIREMENTS: 

a E *HITERPRET drawing in accordance with standards prescribed 

B. SUPPLIERS SHALL CONFORM.TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002051. LIFE TEST CONDI¬ 
TIONS SAME AS BURN-IN CONDITIONS. 


/rcmoi I REVISIONS— 

i-ULWIWI SYM ZONE DESCRIPTION 

" REPLACES REV A WITH CHANGES 

~(Sl B AND upgraded to class a 

RELEASE PERTDRR 
~ ‘ REVISED PER TDRR 

Hr T REVISED PER TDRR 06694 


Tfr. <S( 


GRAPHICAL SYMBOL 


INSPECT I C!J AND ACCEPTANCE: 

A. LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402. A 

CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE* 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C. 

SATURATION VOLTAGE (VCE(SAT)) (2) 

SWITCHBACK VOLTAGE (LVCEO> 

BASE VOLTAGE (Vbe) 

NOISE FIGURE («F) 

EMITTER CUTOFF CURRENT (lEBO) 

OUTPUT ADMITTANCE (hob) 

C MARKING: THE NASA DRAWING NUMBER (WHICH shall consist of at least the last THREE DIGITS), 
DASH NUMBER AND REVISION LETTER, AND MANUFACTURER'S NAME, TRADEMARK OR CODE: DATE CODE: 
LOT CODE: AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART 
PER ND-1002019. 


3 . DESIGN REQUIREMENTS: 

A. ST0RA6E TEMPERATURE: -65°C TO *175°C. 

B. ELECTRICAL RATING: PER TABLE I. 

C. ELECTRICAL SPECIFICATION: PER TABLE II. 

D. POWER DISSIPATION: 

. 0) AT 25°C AMBIENT TEMPERATURE: 300 MILLIWATTS 
DERATING: 2 MILLIWATTS/°C 
(2) AT 25°C CASE TEMPERATURE: 600 MILLIWATTS 
DERATING: 4 MILLIWATTS/°C 

E. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 

IN ACCORDANCE NITH Ml L-.S-19491, LEVEL A, IN BOTH IN¬ 
STANCES. MARKIN6 OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-s-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 
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4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
(D FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: ♦25° ♦ 10°C. 

(b) COLLECTOR VOLTAGE Vqbs 30 VOLTS ± 5%. 

(c) POWER DISSIPATION: 150 MILLIWATTS t 10*. 



B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN* 

0) EMITTER CUTOFF CURRENT, IeBO 

(2) COLLECTOR CUTOFF CURRENT, l C BO 

( 3 ) COLLECTOR SATURATION V0LTA6E, VcE(SAT) (2) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hfE 

(AT THE LimtST SrtCIFlEO COLLECTOR COKNENT). 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INLIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READIN6, THE FINAL READIN6 AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVIN6 
CHANGED MORE THAN 15* IN hFE OR HAVIN6 INCREASED MORE 
THAN 3 TIMES IN lCBO (THE ABSOLUTE INCREASE MUST BE MORE 
THAN 5 NANOAMPS) SHALL NOT BE ACCEPTABLE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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1010397- I 


_ TABLE I ___ 

__ MAXIWM RATINGS Tc = 25°C _ 

COLLECTOR|EMITTER I COLLECTOR ICOLLECTORl COLLECTOR I ETA 

VOLTAGE VOLTAGE VOLTAGE CURRENT POWER TYPE 

(VCB> (VEB) (VCE) 1C DISSIPATION DESIGNATION 

VDC VDC VDC MApC _W_ (FOR REF) 

100 8 50 10_0J>_2N930 


^ _ REVISIONS 

VM ZONE _ OCaCNIPTION 

d THIS SHEET ADDED PER TDRR 

oU6>o 

C_ REVISED PER TDRR g 

D REVISED PER TDRR 06694 


_ PATE APPO. 

CMG NO. 'V _ 


h. u/, 


__ TABLE II ___ 

ELECTRICAL CHARAC TERISTICS AT Tc = 25°C (UNLESS OTHERWISE SPECIFIED) SEE NOTE 3 

—— CC-ITIC^ 1 evunni SP ECIFICATION LIM JIL 

PARAMETER CDruilTIUHS I dnmoJL tiiu uav iimits 


PARAMETER CumilTiUHS 

SWITCHBACK V0LTA6E Ip = 2 «A, Ib s 0 

COLLECTOR SATURATION V0LTA6E (1) 1C = 8 «A t SEE NOTE I 

COLLECTOR SATURATION VOLTAGE (2) Ip = 10 «A, »B = O.S mk 

VCE 3 5 VPC» lc = 10 u * 

STATIC FORWARD CURRENT TRANSFER RATIO Vqe = 5 Vpc, <C = 500 uA 

VCE ~ 5 VDC* 1C s 10 "A 


SY«S0L 

LVutO 

VCE(SAT) 

VCE(SAT) 

hFE 


MIN I MAX 

50 - 

- 2.2 
- 1.0 
100 300 
175 450 
200 500 


UNITS 

VOLTS 

VOLTS 

VOLT 


VCB = 5 VDC. IE = "I ■*. u . 
f = 1 kc _ n ° b 

VcB = 5 VDCt lE = 0> T = l»c Cob 

VcE = 5 VDC, Ic = 10 ue, RgE = 10 K, 


OUTPUT ADMITTANCE 

COLLECTOR CAPACITANCE" 

- -- - "* — * 

NOISE FIGURE SEE NOTE 2 

THERMAL RESISTANCE 
, BASE VOLTAGE 


COLLECTOR CUTOFF CURRENT V CB = 25 V DC , l E = 0 7Z . 3 , 

Tc = 100 °c CB0 

BETA CUTOFF FREQUENCY <C * ■ VCE g 10 V DC thfe 100 _ 

EMITTER - CUTOFF CURRENf ~ V£B = 8 VDC I'EBP I — 1 T5i 

NOTES: I. Ib MUST BE EQUAL TO THE VALUE REQUIRED FOR AN Ic OF 10 mk AND A VcE OF 5 VDC. 

\ 2 . MEASURED WITH A QUAN. TECH MODLL 310 OR 311 NOISE ANALYZER OR EQUIVALENT. 

3.HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 

T C IS CASE TEMPERATURE. 

CAUTIONt TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF 
TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY PROPER VOLTAGE LEVELS AND 
POLARITIES MUST BE APPLIED. I-1-1 unlessothe 


f = 100 CPS 

NFt r 


0.35 

uv^ y/oj 

Vce = 5 VDC. Ic = 10 uA. RfiE = 10K 
f = 100OCPS 

... 


.025 

uv/spyT 

Tj = 

105°C, T A = 25°C 

SJA 

- 

450 

°c/w 

Tj = 

105°C, Tc = 30°C 

Bjc 


125 

°c/w 

ic = 

10 aA, Vce 3 5 VDC 

VBE 

.64 

• 

-*4 

VOLT 

ic = 

10 uA, VCE = 5 VDC 

VbE 

.47 

.57 

VOLT 

II 

CD 

O O 

= 25 VDC, lE 3 0 

25° C 

■CBO 

- 

3 

nA 

VCB 
T C 3 

= 25 V DC , lE 3 0 

100°C 

ICBO 


35 

nA 

>c * 

1mA, VCE = 10 V DC 

»hfe 

100 


KC 

veb = 

= 8 Vdc 

■ EBO 

— 

100 

nA 
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REVISIONS 

DESCRIPTION 


REQUIREMENTS: 

1■ GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM.TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002051. 

d! PACKAGING AND PACKING: UNIT PACKAGING AND PACKING AND CONTAINER MARKING SHALL 
BE IN ACCORDANCE WITH ND1002215, CLASS I, CODE 2. 



REPLACES REV A WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PERTDRR 

REVISED PER TDRR 0 
REVISED PER TDRR 06694 
REVISED PER TDRR 203% 




GRAPHICAL SYMBOL 


INSPECTION AND ACCEPTANCE: 

A. LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B- ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C. 

SATURATION VOLTAGE (VCE(SAT)) (2) 

SWITCHBACK VOLTAGE (LVCEO) 

BASE VOLTAGE (Vbe) 

NOISE FI6URE (NF) 

EMITTER CUTOFF CURRENT (lEBO) 

OUTPUT ADMITTANCE (hob) 

C. MARKING: THE NASA DRAWING NUMBER (WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS), 
DASH NUMBER, AND MANUFACTURER'S NAME, TRADEMARK OR CODE, DATE CODE . 

LOT CODE: AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLE 
PER ND-1002019. 


DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO +175°C. 

B. ELECTRICAL RATING: PER TABLE I. 

C. ELECTRICAL SPECIFICATION: PER TABLE II. 

D. POWER DISSIPATION: 

(D AT 25°C AMBIENT TEMPERATURE: 300 MILLIWATTS 
DERATING: 2 MlLLIWATTS/°C 
( 2 ) AT 25°C CASE TEMPERATURE: 600 MILLIWATTS 
DERATING: 4 MlLLIWATTS/ 0 C 
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4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: UNITS SHALL BE BURNED-IN FOR 2+0 HOURS AT THE 
0) FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: ♦25° 1 10°C. 

(b) COLLECTOR VOLTAGE VcBJ 30 VOLTS ± 5*. 

(c) POWER DISSIPATION: 150 MILLIWATTS * 10*. 


B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO burn-in and FaLOWiNO centrifuge test. 

(D EMITTER CUTOFF CURRENT, l£BO 

( 2 ) COLLECTOR CUTOFF CURRENT, IcBO 

(3) COLLECTOR SATURATION VOLTAGE, VcE(SAT) (2) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, bf£ 

(AT THE LOWEST SPECIFIED COLLECTOR CURRENT). 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 

THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL RELAD- 

| NG the test data submitted shall also identify parts that fail TO MEET The 

SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MET INITIAL DRAWING REQUIREMNTS OR HAVING CHANGED MORE THAN 15X IN hfe 
OR HAVING INCREASED MORE THAN 3 TIMS IN l CB0 (THE ABSOLUTE INCREASE MUST BE GREATER THAN 5 
NANOAMPS) SHALL NOT BE ACCEPTABLE. 

D CENTRIFUGE: ALL DEVICES 10CK PER MIL-STD-750 METHOD 2006 Y, ORIENTATION 20000 G'S FOR A MINIUM 
OF 30 SECONDS. TO BE PERFORMD FOLLOWING BURN-IN BUT PRIOR TO FINAL ELECTRICAL MEASURMENTS 

E. PROCESSING RESTRICTION: DEVICES UTLIZING AN INTERNAL GOLD-ALUMINIM BONDING SYSTEM SHALL NOT 

BE PROCESSED IN EXCESS OF 200°C FOR PERIODS OF GREATER THAN 3 HOURS AFTER THE INTERNAL LEAD BONDING 
OPERATION HAS BEEN COMPLETED. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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__ TABLE I __ 

MAXIMUM RATINGS Tp = 25°C 

COLLECTOR I EMITTER I COLLECTOR I COLLECTORI COLLECTOR I eTa 
NASA VOLTAGE VOLTAGE VOLTAGE CURRENT POWER TYPE 

PART NUMBER (Vcb) (VEB) (VCE> 1C DISSIPATION DESIGNATION 

VDC VDC VDC MA(jC W (FOR REF) 

1010397- I 100 8 50 30 0.6 2N930 


26£Q1QI 


SYM ZONE 


REVISIONS 

DESCRIPTION 


THIS SHEET ADDED PER TDRR 

0 / &(#o 

REVISED PER TDRR ^30^ 
REVISED PER TDRR 0G6S4 
REVISED PER TDRR 203% 


_ DATE APPD. 

CHG NO. ■'$/ 




u>K 

uMl 


_ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT Tc = 25°C (UNLESS OTHERWISE SPECIFIED) SEE NOTE 3 
.™ I I I SPECIFICATION LIMITS' 


PARAMETER CONDITIONS 

SWITCHBACK V0LTA6E Ip = 2 mA, Ip = 0 

COLLECTOR SATURATION VOLTAGE (1) lc - 8 mA, SEE NOTE I 

COLLECTOR SATURATION VOLTAGE (2) Ip = 10 mA, l B = 0.5 mA 

VCE = 5 Vpc» Ip = 10 uA 

STATIC FORWARD CURRENT TRANSFER RATIO Vqe = 5 Vpc, Ic s 500 uA 

__ VCE = 5 Vpc, 1C = 10 

OUTPUT ADMITTANCE J C ® \ jj c VDC * ' E = -1 mA » 

COLLECTOR CAPACITANCE Vqb =5 VDC, l£ = 0, f = 

Vce = 5 VDC, lc = 10 ua, RflE = 1C 
f = 100 CPS 

NOISE FIGURE SEE NOTE 2 Vrc = s unr T . = in ..4 R„r = in* 


THERMAL RESISTANCE 


SYMBOL 

lvceo 

VCE(SAT) 

VCE(SAT) 

hFE 


MIN MAX 
50 - 

- 2.2 
- 1.0 
100 300 
175 450 
200 500 


UNITS 

VOLTS 

VOLTS 

VOLT 


Vcb = 5 VDC, lE = -1 "A, 

f = 1 kc 

hob 

- 

1 

umho 

Vcb -5 VDC, l E = 0, f = 

lmc C 0 b 

- 

8 

pf 

Vce = 5 vdc, ic =io ua, rbe = lo 
f = 100 CPS 

K, 

NFr - 


0.35 

u yfyjoj 

Vce = 5 VDC, Ic = 10 uA, Rbe = 10K 
f = 100OCPS 



.025 

uv/V'v 

Tj = 105°C, It* = 25°c 

®JA 

- 

450 

°C/W 

Tj = 105°C, Tq = 30°C 

®JC 

- 

125 

°c/w 

i c = io mA, vce = 5 vdc 

VBE 

.64 

.74 

VOLT 

i c = io ua, vce s 5 vdc 

vbe 

.47 

.57 

VOLT 

vcb = 25 Vdc, »e = o 

Tc = 25°C 

ICBO 

- 

3 

nA 

Vcb = 25 v DC , Ie = o 

Tc = 100°C 

ICBO 

- 

35 

nA 

Ic = ImA. Vce = 10 Voc-:- 

fhfe 

100 


KC 

veb = s vdc 

1EBO 

— 

100 

nA 


BASE VOLTAGE 


COLLECTOR CUTOFF CURRENT » . » , r _ n - 

vcb - 25 „*dc» ie - o i rBn _ i 

Tq = 100°C ' CB0 

BETA CUTOFF FREQUENCY l C = ImA, V C £ = 10 Vqc | 7^ 100 

EMITTER CUTOFF CURRENt ' Tfe = 6 Vpc . ~TeBQ " ~ — fi 

NOTES: I. Ifl must BE EQUAL TO THE VALUE REQUIRED FOR AN lc OF 10 mA AND A Vqe OF 5 Vqc. 

• 2.MEASURED WITH A QUAN. TECH MODEL 310 OR 311 NOISE ANALYZER OR EQUIVALENT. 

3.HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 

Tq IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF 
TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY PROPER VOLTAGE LEVELS AND 
POLARITIES MUST BE APPLIED. I-1-1 unlessoth, 
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REQUIREMENTS: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORMTO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND-1002215, CLASS I, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B- ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

COLLECTOR CUTOFF CURRENT (ICBO) AT 100°C. 

SATURATION VOLTAGE (VCE(SAT)) <2) 

SWITCHBACK VOLTAGE (LVCEO) 

BASE VOLTAGE (VBE> 

NOISE FIGURE (NF) 

EMITTER CUTOFF CURRENT (lEBO) * 

OUTPUT ADMITTANCE (hob) 

C. MARKING: THE NASA DRAWING NUMBER (WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIG 
DASH NUMBER, AND MANUFACTURER'S NAME, TRADEMARK OR CODE, DATE CODE . .. - 

LOT CODE: AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY - ^ 

PER ND-1002019. 


B 


3. DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

B. ELECTRICAL RATING: PER TABLE I. 

C. ELECTRICAL SPECIFICATION: PER TABLE II. 

D. POWER DISSIPATION: 

. (D AT 25°C AMBIENT TEMPERATURE: 300 MILLIWATTS 
DERATING: 2 MlLLIWATTS/°C 
(2) AT 25°C CASE TEMPERATURE: 600 MILLIWATTS 
DERATING: 4 MlLLIWATTS/°C 
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4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED DURING THE 
TIME INTERVAL BETWEEN FINAL SEAL AND THE 240-HOUR BURN-IN. 

(1) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III a OR b. 

•• A LEAK RATE OF 1 X 10~ 8 ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(2) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED 
IN LIEU OF MINERAL OIL. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: +25° i 10°C. 

(b) COLLECTOR VOLTAGE V C b : 30 VOLTS i 5%. 

(c) POWER DISSIPATION: 150 MILLIWATTS ♦ 10%. 
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C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO burn-in and following centrifuge TEST. 

(D EMITTER CUTOFF CURRENT, I EDO 

( 2 ) COLLECTOR CUTOFF CURRENT, IcBO 

( 3 ) COLLECTOR SATURATION VOLTAGE, VcE(SAT) (2) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hpE 

(AT THE LOWEST SPECIFIED COLLECTOR CURRENT). 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 

THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DA™ SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO (tETTHE 

SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREfCNTS OR HAVING CHANGED MORE THAN 15% IN hfe 
OR HAVING INCREASED MORE THAN 3 Tlf€S IN l CB0 (THE ABSOLUTE INCREASE MUST BE GREATER THAN 5 
NANOAMPS) SHALL NOT BE ACCEPTABLE. 

E. CENTRIFUGE: ALL DEVICES 100% PER MIL-STD-750 l€THOO 200b Y, ORIENTATION 20000 G'S FOR A MINIMUM 
OF 30 SECONDS. TO BE PERFORftD FOLLOWING BURN-IN BUT PRIOR TO FINAL ELECTRICAL MEASURMENTS 

F. PROCESSING RESTRICTION: DEVICES UTLIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM SHALL NOT 

BE PROCESSED IN EXCESS OF 200°C FOR PERIODS OF GREATER THAN 3 HOURS AFTER THE INTERNAL LEAD BONDING 
OPERATION HAS BEEN COMPLETED. 


REPLACES REV ( D)W!TH CHANGE 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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TABLE I 


NASA 

PART NUMBER 

MAXIMUM RATH 

*SS Tc = 25° 1 

% 

J 

COLLECTOR 

VOLTAGE 

(Vcb) 

vdc 

EMITTER 

VOLTAGE 

(VEB) 

vdc 

COLLECTOR 

VOLTAGE 

(vce) 

VDC 

COLLECTOR 

CURRENT 

ic 

MAjjc 

COLLECTOR 

POWER 

DISSIPATION 

W 

EIA 

TYPE 

DESIGNATION 
(FOR REF) 

1010397- 1 

100 

8 

50 

30 

0.6 

2N930 
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TABLE II 


ELECTRICAL CHARACTER1ST 

ICS AT Tc = 25°C (UNLESS OTHERWISE SPEI 

ClF1 ED) SEE NOTE 3 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECI 

FI CAT 

ON LIMITS 

MIN 

IT 

UNITS 

SWITCHBACK V0LTA6E 

Ic - 2 *A, lg = 0 

lvceo 

50 

- 

VOLTS 

COLLECTOR SATURATION VOLTAGE 

(1) 

IC = 8 mA, SEE NOTE 1 

VCE(SAT) 

- 

2.2 

VOLTS 

COLLECTOR SATURATION VOLTAGE 

(2) 

IC - 10 «A, 1, s 0.5 mA 

VCE(SAT) 

- 

1.0 

VOLT 



vce = 5 v D c, ic * io ua 

hFE 

100 

300 


STATIC FORWARD CURRENT TRANSFER RATIO 

Vce 5 5 vdc, ic * soo ua 

hFE 

175 

450 

- 



vce = 5 vdc, ic * 10 mk 

hFE 

200 

500 

- - 

OUTPUT ADMITTANCE 

Vcb = 5 vdc, <e = -1 *a, 

f = 1 kc 

hob 

- 

1 

uaho 

COLLECTOR CAPACITANCE 

vcb = 5 vdc, Ie = o, f = i*c 

Cob 

- 

8 

P* 

NOISE FIGURE SEE NOTE 2 


vce = s vdC, Ic =ib ua. Rbe = io k, 

f = 100 CPS 

Hft ' 


0.35 



v C e = 5 vdc, i c = io uA, rbe = iok 
f = 1000 CPS 



.025 

UV/V'V 

THERMAL RESISTANCE 

Tj = 105°C, T* = 25°C 

8 JA 

- 

450 

°c/w 

Tj = 105°C, Tc = 30°C 

0JC 

- 

125 

°c/w 

Dier uni TACT 


ic * io «a, Vce * 5 vdc 

VBE 

.64 

.74 

VOLT 

DAoL VULIAbL 


ic = io ua, vce s 5 vdc 

vbe 

.47 

.57 

VOLT 

COLLECTOR CUTOFF CURRENT 

vcb = 25 vdc, <e = o 

Tc * 25°C 

>CBO 

- 

3 

nA 

Vcb = 25 Vdc, >e s o 

T c = 100 °c 

ICBO 


35 

nA 

beta cutoff Frequency— 

Ic = 1mA, Vce = 10 VDC 

fhfe 

100 


KC 

EMITTER CUTOFF CURRENT - 

Veb = 8 vqc 

Tebo- 

— 

100 

nA 


NOTES: 


2 . MEASURED WITH A QUAN. TECH MODEL 310 OR 311 NOISE ANALYZER OR EQUIVALENT. 

3. HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT EXCEED ST0RA6E TEMPERATURE. 

Tq IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF 
TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY PROPER VOLTAGE LEVELS AND 
POLARITIES MUST BE APPLIED. 
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NOTICE — WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT NAY HAVE FORMULATEO. FURNISHED. OB 
IN ANY WAV SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO BE REGARDCO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED TNIRETO. 


REQUIREMENTS: 



GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 101S402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

STATIC FORWARD CURRENT TRANSFER RATIO (h EE ) 

COLLECTOR CUTOFF CURRENT (Icbo) 

SATURATION VOLTAGE (V C E(SAT)) 

SWITCHBACK VOLTAGE (LV CE0 ) 

INPUT VOLTAGE (V BE ) 

NOISE FIGURE (NF) 

EMITTER CUTOFF CURRENT (I E bo) 

OUTPUT ADMITTANCE (hob) 

MARKING: MARK UNITS PER MIL-STD-130 WITH THE MANUFACTURERS NAME. 
"TRADEMARK, OR CODE, TYPE DESIGNATION, DATE-CODE,/LOT CODE AND 
SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65«C TO +175*C. 

ELECTRICAL RATING: PER TABLE I. 

. ELECTRICAL SPECIFICATION: PER TABLE II. 

POWER DISSIPATION: 

AT 25*C AMBIENT TEMPERATURE: 300 MILLIWATTS 
DERATING: / 2 MILLIWATTS/*C 
AT 25*C CASE TEMPERATURE: 600 MILLIWATTS 
DERATING: A MILLIWATTS/*C 

UNITS SHALL SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
, MO 1002051s* 

.SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA DOCUMENT 
1015404, CLASS 1. 

PACKAGING AND PACKING:./!UNIT PACKAGING*AND RACKING SHALL, BE. IN 
ACCORDANCE WITM HL-N.W1* LEVEL A,. IN. BOTH INSTANCES. 

MARKING BA UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
BS IN ACCORDANCE WITH MIL-R-19491 AND SHALL INCLUDE THE NASA 
DRAWING NUMBER AND REVISION LETTER. 

GROUP HI (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

t, AMBIENT TENPERAtURE: *65* t 10*C. 

I. COLLECTOR VOLTAGE V CB : 30 VOLTS ± 5%. 

I. ROWEL DISSIPATION: 150 MILLIWATTS 2 10X. 



PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034.FOR THIS DRAWING. 
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NASA 

PART 

NUMBER 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tr = 25*C ] 

COLLECTOR 

VOLTAGE 

EMITTER 

VOLTAGE 

COLLECTOR 

VOLTAGE 

COLLECTOR 

CURRENT 

COLLECTOR 

POWER 

DISSIPATION 

MANUFACTURER'S 

TYPE 

DESIGNATION 

(Vcb) 

<V E B> 

(Vce) 

ic 

Vdc 

Vdc 

vdc 

ma dc 

U 

1010397-001 

100 

8 

50 

10 

0.6 



|A 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DAT A 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITEtT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE IUl^TcnrvCN* 
MENT THEREST INCURS NO RESPONSISILITT NOR ANT ODLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FOW•• UCATCO^ ™*I*I # HED. OB 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MaNNCR 

licensing the holder or any other person °* corporation^or convey. 

INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OB SILL ANT 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATES THERETO. 


TABLE I 


TABLE II 


£> ELECTRICAL CHARACTERISTICS AT T C * 25*C (UNLESS OTHERWISE SPECIFIED) 


. - 

CONDITIONS 


SPECIFICATION LIMITS 

PARAMETER 

SYMBOL 

MIN 

MAX 

UNITS 

SWITCH BACK VOLTAGE 

Iq * 2 mA, Ib * 0 

LVceo 

50 

- 

VOLTS 

SATURATION VOLTAGE 

IC * 5 mA, (J> 

V CE(SAT) 

- 

2.2 

VOLTS 

SATURATION VOLTAGE 

Ic = 10 mA, Ib 2 0.5 mA 

V CE(SAT) 

* 

1.0 

VOLT 

STATIC FORWARD CURRENT TRANSFER 
RATIO 

Vce * 5 Vdc. Ir s 10 uA 

hfe 

100 

300 

- 

VfF * 5 Vnr. Ic * 500 uA 

h FE 

175 

450 


Vce * 5 Vdc. ic = 10 mA 

^FE 

200 

500 

- 

OUTPUT ADMITTANCE 

Vcb ■ 5 V DC . IE * -1 mA. 

f = 1 kc 

h 0 b 


1 

umbo 

COLLECTOR CAPACITANCE 

Vcb ■ 5 V DC . Ie * 0. f* Imc 

C 0 b 

- 

8 

pf 

EMITTER CUTOFF CURRENT 

VEB * 8 V 0C 

lEBO 

• 

100 

nA 

BETA CUTOFF FREQUENCY 

Ic s 1 mA, Vce s 10 Voc 

f hfe 

100 


kc 

NOISE FIGURE fc> 

PER MIL-S-T9500/253 1 

NF 1 

- 

3 

db 

THERMAL RESISTANCE 

Tj * 105*C, T ft * 25 *C 

8JA 

- 

450 

•c/w 

Tj * 105*C, Tc = 30*C 

e JC 


125 H 

*C/U 

► BASE VOLTAGE 

Ic = 10 mA, Vce = 5 Voc 

VBE 

.64 

.74 

VOLT 

ic « io ufl. v C e * 5 v DC 

VBE 

.47 


VOLT 

COLLECTOR CUTOFF CURRENT 

vcb ■ 25 v DC . i E * o 

T C * 25*C 

ICBO 


3 

nA 


Vcb = 25 V DC , I E = 0 

T c = 100’C 

ICBO 


35 

nA 


NOTES: 

D> 


I B MUST BE EQUAL TO THE VALUE REQUIRED FOR AN Ic OF 10 mA AND A Vce OP 5 V DC . 

MEASURED WITH A QUAN. TECH MODEL 310 OR 311 NOISE ANALYZER OR EQUIVALENT. 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT EXCEED STORAGE TEMPERATURE. 

T c IS CASE TEMPERATURE 

CAUTION* TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT POLARITY OF 
TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY PROPER VOLTAGE LEVELS AND 
POLARITIES MUST BE APPLIED. 
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REQUIREMENTS: 


CROUP I (INSPECTION BY SUPPLIER AND USER): 

1EAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SMALL ACCOMPANY EACH SHIPMENT. 

SPECIAL REQUIREMENTS PER ;TABLE III. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

SWITCHBACK VOLTAGE (L VCE0 ) 

STATIC FORWARD CURRENT TRANSFER RATIO (h EE ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) AT T C « 100*C. 

BASE VOLTAGE (V BE ) 

SATURATION VOLTAGE (V CE (, at >) 

MARKING: MARK UNIIS PER.HILfSTD-130 WITH THE MANUFACTURERS 
NAME, TRADEMARK, OR CODE, TYPE DESIGNATION, DATE CODE. 

LOT CODE AND SERIAL NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE AND .OPERATING JUNCTION TEMPERATURE: -65* TO *200 # C. 
ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE 12. 

. POWER DISSIPATION: 

AT 25 *C CASE TEMPERATURE: 5 WATTS MAXIMUM. 

THERMAL .RESISTANCE ^JUNCTION TO CASE): 35U/WATT MAXIMUM. 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS 8F 
.NO 1002051. ' 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
OOCUMENT 1015404, CLASS 1. 

PACKAOING ANO PACKING: IUNIT PACKAGING.AND PACKING.SHALL BE 
•IN ACCORDANCE.WITH.mLrP-19491,.LEVEL;AilN BOTH.INSTANCES. 
MARKING OF .UNIT PACKAGES AND EXTERIOR SKIPPING CONTAINERS 
SHAUL.BE <IN ACCORDANCEjIUTH MkL-P-19491.AMD SHALL vINCLUOE 
THE .NASA.DRAWING JIUMBERiAND'REVISION 1LETTER. 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURNtIN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

9. . (CASE TEMPERATURE: +85* 4 5* CENTIGRADE. 

2. COLLECTOR VOLTAGE V CE : 30 4 5 VOLTS. 

3. POWER DISSIPATION; .500 MILLIWATTS 


REVISIONS 


DATE I APPROVAL 


A REVISED PER TDRR OOl/Ll 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

C. .COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE 
INITIAL TEST REAOING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
.THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 
OR HAVING .CHANGED MORE THAN ION IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MkL-O-70322, 
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TABLE II 

SPECIAL ELECTRICAL REQUIREMENTS AT TC = 25"C 
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HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
^ ELECTRICAL TESTS. MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. 

T c IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT 
POLARITY OF TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY, 
PROPER VOLTAGE LEVELS AND POLARITIES MUST BE APPLIED. 
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McriCK — WHIN BOVCRNMENT DRAWINGS. SPICIFICATIONS. ON OTHCN DATA 
MU USCO FOR ANT PURPOSt OTHCN THAN IN CONNECTION WITH A DCFINITCLT 
MLATCD 80VCNNNINT FNOCUNCMCNT OFfNATION. THE UNITEO STATES SOVENN- 
M< <T THENEBT INCURS NO NESFONSISILITT NON ANT ONLINATION WHATSOEVER; 
AND THE FACT THAT THE NOVCNNHCNT NAT HAVE FORHULATCD. FUNNISHED. ON 
IK ant WAT SUPPLIED THE SAIO DNAWINNS. SPECIFICATIONS ON OTHCN DATA IS 
NOT TO BE NCNANOCD NT INPLICATION ON OTHENWISC AS IN ANT NANNEN 
ilCCNSINS THE HOLDEN ON ANT OTHEN PERSON OR CORPORATION. OR CONVEY- 
IRS ANT RICHTS ON PCNNISSION TO MANUFACTURE. USE. OR SILL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT BE RELATED THERETO. 


REQUIREMENTS: 


CROUP I (INSPECTION BY SUPPLIER ANO USER): 

HEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT 

SPECI AL REQUIREMENTS PER iTABLE III. 

ELECTRICAL .CHARACTERISTICS: PER .TABLE II AND III. 

SWITCHBACK VOLTAGE (L VCE0 ) 

STATIC FORWARD CURRENT TRANSFER RATIO (h EE ) 

COLLECTOR CUTOFF CURRENT (I CB0 ) AT T C « 100*C. 

BASE VOLTAGE (V BE ) . 

SATURATION VOLTAGE (Vc£(,at)> 

MARKING: NARK UN11$ PER.HIL-STD-130 WITH THE MANUFACTURERS 
NAME, TRADEMARK, OR CODE, TYPE DESIGNATION, DATE CODE. 

‘LOT CODE AND SERIAL-NUMBER. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE ANO OPERATING JUNCTION TEMPERATURE: '-65* TO *200*0. 
ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

. POWER DISSIPATION: 

AT 25*C CASE TEMPERATURE: 5 WATTS MAXIMUM. 

THERMAL .RESISTANCE((JUNCTION .TO CASE): 359C/WATT MAXIMUM. 

UNITS SHALL MEET THE QUAkISICATION REQUIREMENTS OF 
.NO 1002051. r . ! 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT I0T5A04, CLASS ». 

PACKAGING AND PACKING: .UNIT PACKAGING AND PACKING.SHALL BE 
;IN.ACCORDANCE. WITH.MILrPrl949V,iLEVEL;A:IN.BOTH.INSTANCES. 
NARKING OF-UNIT PACKAGES AMD EXTERIOR.SKIPBING(CONTAINERS 
.SHALLjBE I IN ICCORDANCEjWJTH KIL-P-19491-AND .SHALLilNCLUDE 
\TNE .NASAv DRAUINO JIUNBER AND REVISION (LETTER... 


GROUP HI (SPECIAL CONDITIONING BY SUPPLIER): 

BURNilN: UNITS SHALL BE BURNED-tIN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS:. 

V. .CASE TEMPERATURE: *85* t 5* CENTIGRADE. 

2 , COLLECTOR VOLTAGE Vc E : 30 * 5 VOLTS. 

3. POWER DISSIPATION: .500 MILLIWATTS 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEM (OVEMMINT DNAWINM. SPECIFICATIONS. ON OTHER DATA 
AM UUO TO* ANY PURPOSE OTHER THAN IN CONNtCTION WITH A OErlNITELV 
MLATIO OOVERHNRNT PROCUREMENT OPERATION. TMI UNITED STATES OOVERN- 
NENr THEREBY INCURS NO RESPONSIBILITY NON ANY OBLIGATION WHATSOEVER: 
ANC THE FACT THAT THE DOVERNNENT NAY HAVE PONNULATED. FURNISHED. ON 
IN ANY WAY SUPPLIEO THE SAID ORAWINSS. SPECIFICATIONS OR OTHER DATA IS 
■OT TO RE RESAROED *Y INPLICATION OR OTHERWISE AS IN ANT MANNER 
UCCNSINR THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
MS ANY RIGHTS OR PERNISSION TO NANUFACTURE. USB. OR SELL ART 
PATENTED INVENTION THAT NAY IN ANT WAY RE RELATEO THERETO. 
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[?> HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
^ ELECTRICAL TESTS. MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. 

T C IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT 
POLARITY OF TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY. 
PROPER VOLTAGE LEVELS AND POLARITIES MUST BE APPLIED. 
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REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL .ACCOMPANY EACH SHIPMENT 

SPECI AL REQUIREMENTS PER iTABLE III. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

SWITCHBACK VOLTAGE (LycEO> 

STATIC FORWARD CURRENT TRANSFER RATIO 0» F e) 

COLLECTOR CUTOFF CURRENT CIcBO> * T T C * 100*C, 

BASE VOLTAGE <V BE ) 

‘ SATURATION VOLTAGE (V CE ( s#t )) 

MARKING: NARK UNIIS PER.MIL-STD-130 WITH THE MANUFACTURERS 
NAME, TRADEMARK, OR CODE. TYPE DESIGNATION. DATE CODE. 

; -LOT CODE AND SERIAL NUMBER. 

I iGROUP II (DESIGN REQUIREMENTS): 

; STORAGE ANO .OPERAUNG JUNCTION TEMPERATURE: -65* TO ♦200*C. 

ELECTRICAL RATING: PER TABLE I. 

. ELECTRICAL SPECIFICATION: PER TABLE II. 

... POWER.DISSIPATION: 

AT 25*C CASE TEMPERATURE: 5 WATTS MAXIMUM. 

T THERMAL .RESISTANCE.(JUNCTION .TO CASE): 359C/WA1T MAXIMUM. 

UNITS SHALL MEETTHE QUAEIFtCATIQN.REQUIREMENTS OF 
<N0 1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT T015404, .CLASS 1. 

PACKAGING-AND PACKING:..UNIT PACKAGING AND PACKING.SHALL.BE 
IN ACCORDANCE.WITH MILrP~m91. iLEVEL: A i IN BOTH. INSTANCES. 
.MARKING BFiUNIT PACKAGES iAND UTERI OR.SHI PBINGjCONTAINERS 
.SHALL BE »IN ACCORDANCE,! WITH M1L-P-11491 AND SHALL UNCLUOE 
;TNE .NASA. DRAWING JIUMBER -AMD REJI1SI ON iLETTER... > . 

„. y;Ot> . ... ... . 


GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

T. CASE TEMPERATURE: ♦05* t 5* CENTIGRADE. 

2. COLLECTOR VOLTAGE V GE ; 30 t 5 VOLTS. 

3. POWER .DISSIPATION:. .500 MILLIWATTS 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO ANO FOLLOWING BURN*IN: 
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EMITTER CUTOFF CURRENT, I EB0 
COLLECTOR CUTOFF CURRENT, I CB0 
.COLLECTOR SATURATION VOLTAGE, .VcE(SAT) 

STATIC FORWARD CURRENT TRANSFER RATIO, h FE . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE 
INITIAL TEST READING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED JO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
.OF.THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 

• OR HAVING CHANGED MORE ‘THAN tOX IN h FE SHALL NOT BE ACCEPTABLE. 
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_ REVISIONS 

DESCRIPTION 


TABLE I 

°2n H IMANUFACTURER*$ ABSOLUTE MAXIMUM RATINGS.T C « 25 # C 


vPOWER 
) I SSIPAT ION 


TABLE II 


COLLECTOR 

VOLTAGE 

(Vcb) 

V DC 

EMITTER 

VOLTAGE 

(v E b) 

Voc 

COLLECTOR 

CURRENT 

. »C 2_ 

a dc 

80 

8 

1.0 

120 

8 

1.0 

- 

8 

1.0 


PARAMETER 

5ATURAT1BT 

VOLTAGE 

SUITOf-BAO 

VOLTAGE 


SYMBOL 


SPECIAL ELECTRICAL REQUIREMENTS AT TC « 2S°C 

ir\ CONDITIONS SYMBOL SPEC 4 IMITS - u 
_____ _ _ MIN MAX 

IC*500 mA,I B =50 mA VqeCSAT] - .55 V 

W I C *5 wA. -Ib^O LVceo 30 _V 

Ic*500 mA,I B »50 mA Vq^(SAT ' - 1.0 V 

I C *5 mA, I B «0 LVceo 80 - v 


REV I SEP PER TPRR 0 p(,Xl 

REVISED PER TDRR 
REVISED.PER.TDBR Q 


DATS APPROVAL 
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bJ/ 


EIA 

TYPE 

DESIGNATION 
. 2N2193 


2N219J(SP) 


SEE TABLE II 


TABLE II 


P> ELECTRICAL CHARACTERISTICS AT 
PARAMETER CONDITIONS 


STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


COLLECTOR 
CUTOFF CURRENT 

EMITTER 

CUTOFF CURRENT 

BASE VOLTAGE 

COLLECTOR 

CAPACITANCE 

BETA CUTOFF 
FREQUENCY 

RISE TINE O 
STORAGE TINE ^ 
FALL TINE 


25*C (UNLESS OTHERWISE SPECIFIED) 


CONDITIONS 

SYMBOL 


r 1 In I 1UW L 1 i 

*1II o 





UNITS 

V CE > 4 VDC. I C « 100 UA 

h FE 

20 

90 

- 

V CE > 4 VDC. Ic « 10 mA 

h FE 

50 

150 

- 

V CE » 4 VDC. Ic * 100 mA 

h FE 

40 

120 

- 

V CE • 4 VDC, I C « 500 mA 

h FE 

25 . 

90 

- 

V C b « 40 VOC, I E » 0 

ICBO 

- 

10 

nA 

Vcb * 40 voc, t c « ioo*c 

ICBO 

- 

250 

nA 

V EB « 5 VDC, Ic « o 

lEBO 

- 

10 

rrA 1 

V C E * 10 VDC, Ic > 100 mA 

v B e 

- 

0.85 

VOLT 

V CE > 6 VDC. f > 1 KC 

C 0 b 

- 

20 

Pf 

I C » 1 mA, V C e « 10 VDC 

*hfe 

1.0 

- 

me 


VOLTAGE *L _ZNilVJW 

voltage” lcM$ mA ’ z b"° LVceo 60 " V0LT * _ 

mTAoT Ic*’ 5 ® «*• "A V CE ( S ( T ) 0.2 0.3 VOLTS TO bC( 

SWITCH-BACK" x _ . T I . u on unlT< . ASSIGNED 

VOLTAGE I C* 5 '?B 1 ® LV CE0 8° ~ V°ITS 

STATIC ^ 

FORWARD W50 mA, . 

CURRENT Vrc.0 k V h FE 40 - 

TRANSFER ’ CE °‘ fc * 

Erne.-1-1- 1 - 1 - 1 - 

4 T0T0J98-4 SHALL»BE<A MATCHED PAIR OF V0Y0398-2 WITH THE ADDITION 
- THAT BETA (hfE> SHALL BE MATCHED TO WITHIN ION OF THE LOWER BETA 
_ UNIT AT I C « 100 M V CE » 4 VDC. , _ 


fP 

clas: 


l INFORMATION ONLY 
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330 UUF 


51 OHMS 


1000 OHMS 


40 OHMS * 


[J> SWITCHING CIRCUIT 


VIW » 15 V, V b » 15 V 

V|N ■ 13 V. V b » I* V 

V||^\« 15 V, V b * 15 V 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
ELECTRICAL TESTS. MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. 

T c IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT 
POLARITY OF TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY, 
PROPER VOLTAGE LEVELS AND POLARITIES MUST BE APPLIED. 
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ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 

IN ANY WAV SUPPLItO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 

ING ANY RIGHTS ON PERMISSION TO MANUFACTURE. USE. ON SELL ANY 

PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD OATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
v XOMPUANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
SPECIAL REQUIREMENTS PER iTABLE III. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

SWITCHBACK VOLTAGE (L VC £ 0 ) 

STATIC FORWARD CURRENT TRANSFER RATIO (hp E ) 

’ COLLECTOR CUTOFF CURRENT (I CB0 ) * T T C * 100 * C * 

BASE VOLTAGE (V BE ) . 

\ SATURATION VOLTAGE (V C E(*»t)> 

\ MARKING: MARK UNITS PERMIL-STD-130 WITH THE MANUFACTURERS 
•NAME, TRADEMARK, OR CODE,‘TYPE DESIGNATION, DATE CODE, 

. ’ 'LOT CODE AND SERIAL-NUMBER. 

• GROUP II (DESIGN REQUIREMENTS): 

* STORAGE AND OPERATING JUNCTION TEMPERATURE: >-G5* TO +200*C. 
ELECTRICAL RATING: PER TABLE I. 

■. ELECTRICAL SPECIFICATION: PER TABLE II. 

. POWER DISSIPATION: 

.AT 25*C'CASE TEMPERATURE: 5 WATTS MAXIMUM. 

, THERMAL AES(STANCE.(JUNCTION TO CASE): J5YC/WATT MAXIMUM. 
UNITS SHALL UEET ■ THE. QUAE If ICATION.,REQUIREMENTS OF 
.NO 1BG205t.or " ■ S- ' 

, SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404. iCLASS 1. 

PACKAGING AND PACKING: .UNIT PACKAGING.AND PACKING.SHALL BE 
. t «M ACCORDANCE. 1 MlTH.MILrP-19491, .LEVELi A : IN BOTH. INSTANCES. 

, NARKING OF.UNIT PACKAGES AND EXTERIOR.SHIPPING(CONTAINERS 
SHALL BE (IN ACCORDANCE^WITH MIL-P-1Y491 • AND .SHALL IINGLUDE 
.THE GASAjDRAWING .HUMBER,AMD REVISION iLETTER, ^ . . ' 


GROUP III (SPECIAL CONDIT IONING BY SUPPLIER): 

, BURN-IN: UNITS SHALL BE BURNED^IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

INCASE-TEMPERATURE: >85* t 5* CENTIGRADE. 

2. COLLECTOR VOLTAGE V C e: 30 t 9 VOLTS. 

3. POWER DISSIPATION:. .500 MILLIWATTS 


PROCURE ONLY. FROM APPROVED SOURCES LISTED . IN 
NO 1002034 FOR THIS DRAWING. 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

A. EMmER CUTOFF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. .COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE 
INITIAL TEST READING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW .THE FREQUENCY .DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE ,OF EACH CHARACTERISTIC FROM ITS INITIAL 
READING. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 
OR HAVING .(HANGED (MORE THAN IOX IN hpg SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
JUL-D-70327* 
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TABLE'*! 

°2n H |HANUEACTURER!$.ABSOLUTE MAXIMUM RATrNCS,T C *« 25K 


OR 


COLLECTOR E 
VOLTAGE V 

(V CB ) ( 

^DC 


COLLECTOR 

.CURRENT 

dc) 

A D c 


) ISSiPAT 1ON 


4 SEE TABLE II 


TABLE II 

SPECIAL ELECTRICAL, REQUIREMENTS AT TC = 25°C, 


SPEC LIMITS 


PARAMETER CONDITIONS SYMBOL 

SATURATION _ _ rtA . T IT ~ .. /c . 

VOLTAGE IC-500 «A # Ib= 50 mA Vq£(SA 

lc * 5 wA * lB *° LVcE0 

Ic-W» ■»<»!•»• ■» »CE<» 

tc-s 

SATURATION 

VOLTAGE IC*™> mA. I B »15 mA V CE(SA 

5WITCH-BADT t . . _ ~ ~ 

VOLTAGE it 9 * **' JB * ® *-^CEO 

STATIC 

FORWARD Ir*T50 mA, 

CUKKtNT l. v "FE 


REVISED PER TDRR £0<rll 


REVISED PER TDRR DOVDf 




MAX 

UNITS 

-55 

VOLT 


VOLTS 

1.0 

VOLT 

- 

VOLTS 

0.3 

VOLTS 


VOLTS 


El A 
TYPE 

DESIGNATION 
. 2N2193 


2N2193 (SP )| 



PARAMETER 


___ TABLE II _ j» 

ELECTRICAL CHARACTERISTICS AT T c » 25*C (UNLESS OTHERWISE SPECIFIED) 

“ I - rmm.r.nuc cvMan. SPECIFICATION LIMITS 

ETER CONDITIONS SYMBOL .. .. ■ . - 

_ MINIMUM MAXIMUM UNITS 


Wk VCE-O-b V 


,fpt INFORMATION ONLY 

CLASS B RELEASE TDR No. Do 4*?7 DATE 


STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

(DASH 1 A 2 ONLY) 

COLLECTOR 
CUTOFF CURRENT 

EMITTER 

CUTOFF CURRENT 

BASE VOLTAGE 

COLLECTOR 

CAPACITANCE 

BETA CUTOFF 
FREQUENCY 

RISE TIME 
STORAGE TIME £> 
FALL TIME N 


V C E * 4 VDC, I C * 100 UA 
V CE * 4 VDC. I C * 10 mA 
V CE * 4 VDC, Ic * 100 ** 
V C E » 4 VDC, I C * 500 mA 

V CB « 40 VDC, I E * 0 
V CB * 40 VDC, T c « 100*C 

V EB » 5 VDC, I C « 0 

V CE » 10 VDC, I C « 100 mA 
V CE > 6 VDC, f * 1 KC 

I C ■ 1 mA, V CE « 10 VDC 

V|N ■ 15 V. Vb « V5 v 
V|H « 15 V, V B » 15 V 
V, N \« 15 V, V b * 15 V 


SYMBOL 

\ SPECI 

MINIMUM 

f F1 CAT 1 Off L 

MAXIMUM 

*FE 

20 

90 

h FE 

50 

150 

h FE 

40 

120 

* j 

25 / 

90 

ICBO 

* • 

10 

ICBO 

- 

250 

lEBO 

- 

10 

V BE 

- 

0.85 

C 0 b 

- 

20 


4 1010398-4 SHALL »BE.A MATCHED PAW.OF >010398-2 WITH .THE ADDITION 
THAT BETA <hp E ) SHALL BE MATCHED TO WITHIN ION OF THE LOWER BETA 
UNIT AT I C » 100 m* V C E » * VDC. 




330 UUF 


1000 OHMS 


40 OHMS 
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[£>SWITCHING CIRCUIT 


© REPLACED BY REV (E) WITH CHANGES 


[5> HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
^ ELECTRICAL TESTS. MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. 

T c IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT 
POLARITY OF TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY, 
PROPER VOLTAGE LEVELS AND POLARITIES MUST BE APPLIED. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY NIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1003051. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A IN BOTH 
INSTANCES. MARKIN6 OF UNIT PACKAGES AND EXTERIOR 
SHIrrSiiS CuviTAifiEnS SHALL BE IN ACCORDANCE WITH MiL- 
P-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER.PACKAGE MATCHED PAIRS TOGETHER 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: PER NO 1015402. A 

CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARXES ON THE PART PER MIL-STD-130. 

ELECTRICAL CHARACTERISTICS: PER TABLE 11 AND 111 
STATIC FORWARD CURRENT TRANSFER RATIO (hpr) 

COLLECTOR CUTOFF CURRENT (ICBO) AT TC = 100«>C 
COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

SWITCHBACK VOLTAGE (LVceo) 

BASE V0LTA6E (VBE) 

DESIGN REQUIREMENTS: 

ST0RA6E AND OPERATING JUNCTION TEMPERATURE: -65°C TO ♦200°C, 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TAtotE H A HI 

POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAX. 

THERMAL RESISTANCE (JUNCTION-CASE): 35°C/WATT, MAX. 

THERMAL RESISTANCE ( AMBIENT):220*8/WATT 
SPECIAL CONDITIONING BY SUPPLIER: 

‘ UR ?0uJ.|I2 , JSn“?^ ““"“-'I F« 2*0 HOURS AT THE 

1. AMBIENT TEMPERATURE: +25°C ±5° 

1:5S?aSKS.*a 

H ^our?h!!*all**electri »s MU 1 ¥,LE " T > RNUIRt “ 
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NOTICE — WHEN 60 VCRNNCNT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFINITEIT 
RElATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIRILITT NOR ANY ORUGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OR 
Tr ANT WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO SE REGAROEO RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION• ®* CONVEV- 

at.::.; ss-js^r 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, IEBQ. 

b. COLLECTOR CUTOFF CURRENT, ICBO. 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT)). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE. (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BE¬ 
TWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HIST06RAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE FCnCCnT CJIANCL CF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 15# IN hFE OR HAVING 
CHANGED MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE CHANGE MUST 
BE 6REATER THAN I NANO AMPERE) SHALL NOT BE ACCEPTABLE. 

TABLE II 

ELECTRICAL CHARACTERISTICS AT T c « 25*C (UNLESS OTHERWISE SPECIFIED) 
-1 I . . | SPECIFICATION LIMITS 


3 96C0I0I 


_ REVISIONS 

DESCRIPTION 


DATE APPROVAL 


E REPLACES REV 0 WITH CHANGES 
ANO UPGRADED TO CLASS A 
_RELEASE PER TDRR on€f _ 


TABLE I 


MAXIMUM RATINGS T C • 25*C 



COLLECTOR 

VOLTAGE 

< v cb) 

*0C 

EMITTER 

VOLTAGE 

W- 

V DC 

COLLECTOR 
VOLTME 
<VCE> 

»DC 

COLLECTOR 

CURRENT 

0£l_ 

*DC 

COLLECTOR 

POWER 

DISSIPATION 

W 

001 

00 

0 

SO 

1.0 

5 

002 

120 

• 

00 

1.0 

S 

003 

12 0 

8 

80 

1.0 

5 


PARAMETER 


STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


COLLECTOR 
CUTOFF CURRENT 

EMITTER 
CUTOFF CURRENT 

BASE VOLTAGE 

COLLECTOR 

CAPACITANCE 


BETA CUTOFF 
FREQUENCT 

RISE TIME 
STORAGE TIME 
FALL TINE 


CONDITIONS 

V CE » A VDC, I C « IOO UA 
V CE ■ 4 VOC, Ic ■ 10 mA 
V CE • 4 VDC. Ic ■ 100 mA 
V CE • 4 VOC, Ic « 500 mA 
V C | » 40 VDC, I E » 0 
V c> • 40 VDC. T e > 100*C 

V EI • 5 VOC. Ic ■ 0 

V CE » 10 VDC, Ic » 100 mA 
V CE " B VOC, f • 1 KC 

I C ■ » mA. V CE • 10 VOC 

V|N « *. Vfc ■ V 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1 
UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL- 
P-13431 AS!2 SMALL INCLUDE THE NASA DRAWING N'J“9GR ANO 
REVISION LETTER.PACKAGE MATCHED PAIRS TOGETHER 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: PER ND 1015402. A 

CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKIN6: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE, AMI SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpe) 

COLLECTOR HITOFF CURRENT (ICBO) AT TC = 100°C 
COLLECTOR SATURATION V0LTA6E (VCE(SAT)) 

SWITCHBACK VOLTAGE (LVcE0> 

BASE VOLTAGE (VBE) 

^STORAGE AND OPERATING JUNCTION TEMPERATURE: -65°C TO ♦200°C. 
ELECTRICAL RATING: PER TABLE t. 

ELECTRICAL SPECIFICATION: PER TABLE Him 
POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAX. 

THERMAL RESISTANCE (JUNCTION-CASE): 35°C/1ATT, MAX. 
THERMAL RESISTANCE (AMBIENT):220*0/WATT 
SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 425°C±5° 

2. COLLECTOR VOLTAGE Vqf: 30 t 5 VOLTS. 

3. POWER DISSIPATION: 425 t 40 MILLIWATTS 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING 
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ANT WAT SUPPLIED THE SAID DRAWINGS. RATIFICATIONS ON OTHER DAT A IS 


IN ANT WAT SUPPLIED THE saio .... hauhCR 

MOT TO RE REGAROEO RT '"^ICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER 0« OTHER PtRSON OD CORAONATIO^OR^CONVE^ 


INg"aNY~ RIGHTS OR FERMISSION TO "*"“'**!“**.“.‘L.f* Mtt 
FATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, l£B0. 

b. COLLECTOR CUTOFF CURRENT, ICBO. 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT)). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE. (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BE¬ 
TWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FKtMUtNtV DISTRIBUTION OF THE ABSOLUTE VALUE OF 
FAM nMAPAHTFRISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAYE CHANGED MORE THAN 15* IN hFE OR HAVING 
CHANGED MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE CHANGE MUST 
BE GREATER THAN I NANO AMPERE) SHALL NOT BE ACCEPTABLE. 
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ELECTRICAL CHARACTERISTICS AT T c ■ 25*C (UNLESS OTHERWISE SPECIFIED) 
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_ TABLE III 

SPECIAL ELECTRICAL REQUIREMENTS AT TC = 25°C 

1 _ I_ I SPEC LIMITS 


'T PARAMETER CONDITIONS SYMBOL I r 

MIN 

_ COLLECTOR 

SATURATION lc=500 mA,l B =50 «A VcE(SAT) “ 

%#«« 

1 SWITCHBACK , =5 mA, | B =0 LV C £0 50 

VOLTAGE b * B ___ 

COLLECTOR 

SATURATION lc=500 nA,l B =5 ° "* V CE(SAT) " 

2 VOLTAGE _;_ 

VOLTAGE * 011 ,C=5 "*• ,B=0 LVCE0 80 

COLLECTOR 

SATURATION lc=150 mA,lB=15 mA VcE(SAT) 0.2 

3 VOLTAGE _ 

SWITCHBACK ,„- cft on 

VOLTAGE C 5 mA » ,B 0 lv CE0 80 

STATIC FORWARD 

CURRENT IC=150 MA, 

TRANSFER VCE=0.6 VDC "PE 40 

_ RATIO _|____|__ 

SAME AS THE - 2 EXCEPT SHALL BE A MATCHED PAIR. 

4 hpr AT 100 mA 4 VDC SHALL BE MATCHED TO WITHIN 

10% OF THE LOWER VALUED UNIT _ 


SYMBOL 


[IC=500 mA, Ib-50 mA VcE(SAT) 


• C=5 mA, 18=0 


LVcEO 


Ic=500 mA,I b- 50 mA Vce(SAT) 


IC=5 mA, Ib=0 


LVCEO 


C = 25°C _ El A 

PEC LIMITS UN|TS DES |YnaTI0N 
MIN I MAX (FOR REF ONLY) 


.55 VOLT 


VOLTS 


1.0 VOLT 


VOLTS 


2N2193A 


2N2243A 


IC=150 mA,l B =15 »«A VcE(SAT) 0.2 0.3 VOLTS 


2N2243A 


IC=5 mA, IB = 0 


LVCEO 


- VOLTS 


2N2243A 
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REQUIREMENTS* 

GENERAL* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 1 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF NDHXHD5I. LIFE TEST CONDITIONS SHALL BE 
SAME AS BURN IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
$HIDPI Nf} RnNTAIMFRS SHAIL PF IN ACCORDANCE WITH MIL- 
P-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
RcYiSiuM LETTER. PACKAGE MATCHED PAIRS TOGETHER 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA* PER ND 1015402. A 

CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE, ANO SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. 
ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 
STATIC FORWARD CURRENT TRANSFER RATIO (hpc) 
COLLECTOR CUTOFF CURRENT (ICBO) AT TC = 100°C 
COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

SWITCHBACK VOLTAGE (LVCEO> 

BASE V0LTA6E (VBE) 




DESIGN REQUIREMENTS* 

ST0RA6E AND OPERATING JUNCTION TEMPERATURE: -65°C TO ♦200°C. 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE Him 
POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAX. 

THERMAL RESISTANCE (JUNCTION-CASE): 35°C/WATT, MAX. 
THERMAL RESISTANCE (AMBIENT): 220°c/WATT 
SPECIAL CONDITIONING BY SUPPLIER: 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: +25°C ±5° 

2. COLLECTOR V0LTA6E Vce* 30 t 5 VOLTS. 

3. POWER DISSIPATION: 425 i 40 MILLIWATTS 


HEAT SINK (ALUMINUM PUTE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
'* ND 1002034 FOR THIS DRAWING 
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___ TABLE III 

SPECIAL ELECTRICAL REQUIREMENTS AT TC = 25°C 
~ I _ I_ ISPEC LIMITS 


CONDITIONS 


SYMBOL 


C = 25° C _ El A 

PEC UNITS DESIGNATION 

MIN MAX (FOR REF ONLY) 


I£=500 mA, Ig=50 siA VcE(SAT) 


Ic=5 mA, IB=0 


LVcEO 


.55 VOLT 


50 - VOLTS 


2N2193A 
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VOLTAGE ^C-5 siA, 10-0 LVCEO 85 

STATIC FORWARD 
CURRENT IC=150 MA, 

TRANSFER VCE=0.6 VDC h FE 

_ RATIO _I__I_|___ 

SAME AS THE - 2 EXCEPT SHALL BE A MATCHED PAIR. 

4 hpr AT 100 mA 4 VDC SHALL BE MATCHED TO WITHIN 
10% OF THE LOWER VALUED UNIT 
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NOTICE — WHEN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHEO OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE BELATED THERETO. 

REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CUSS 1 

C- UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. 

D. PRESERVATION, PACKAGING PACKING AND CONTAINER MARKING PER ND 1002215 CLASS 1 CODE 2 
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2- INSPECTION AND ACCEPTANCE: 

A- MECHANICAL REQUIREMENTS: 

(D LEAD DATA: PER PSI015402 EXCEPT TENSILE STRENGTH LIMIT MAY BE 70,000-90,000 PSI. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE Nflsfl DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

DASH NUMBER, AND THE MANUFACTURER'S NAME, TRADE MARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

•t 

(3) ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

a. STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

b. COLLECTOR CUTOFF CURRENT (ICBO) AT TC = 100°C 
c- COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

d- SWITCHBACK VOLTAGE (LVcEO) 
e - BASE VOLTAGE (VBE) 


.105 
.095 
1ASE (2) 


3DESIGN REQUIREMENTS: 

A. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65°C TO ♦200°C, 

B. ELECTRICAL RATING: PER TABLE I. 
c ELECTRICAL SPECIFICATION: PER TABLE H A EH 
D POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAX. 

THERMAL RESISTANCE (JUNCTION-CASE): 35°C/WATT, MAX. 
THERMAL RESISTANCE (AMBIENT): 220 °C / WATT 
4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: +25°C±5° 

2. COLLECTOR VOLTAGE Vcf: 30 i 5 VOLTS 

3. POWER DISSIPATION: 425 i 40 MILLIWATTS* 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED 
DURING ALL ELECTRICAL TESTS. 
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B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

(1) ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

[) a. EMITTER CUTOFF CURRENT, lEBO. 

b. COLLECTOR CUTOFF CURRENT, ICBO. 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT)). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE. (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 

IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BE¬ 
TWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB- 

_ MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 

SPECIFIED REQUIREMENTS. 


UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 15 Jt IN hFE OR HAVING 
CHANGED MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE CHANGE MUST 
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(Vce) 
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V 0C 

VDC 

vdc 

Ape 
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00 
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1.0 
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00 

1.0 
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12 0 
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SO 

1.0 
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TABLE II 

ELECTRICAL CHARACTERISTICS AT T c * 25*C (UNLESS OTHERWISE SPECIFIED) 
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FALL TIME 
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Vce *'A YDC. I C ■ 100 mA hpE 
V CE a 4 VDC, Ic ■ 500 mA h££ 

V C b « 40 VDC, I E * 0 _ ICBO 

V C# a 40 VDC. T c a 100*C I CB0 

V EB ■ 5 VOC, If » 0 1(10 


V C £ a 10 VDC, I C a 100 mA V BE 

V C £ a 4 VOC, f a 1 KC C ob 

I C » 1 •*. Vqe » 10 VDC f hfe 

Y|N « 15 V, V b » 15 V _ t r 

V ( H » I? V. »b 1 11 * _*s_ 

V| N « 15 V, V b a 15 V tf 


MINIMUM I MAXIMUM 
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W A 
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nA 
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ns 
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ns 

50 

ns 
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lvceo 
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C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
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2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

O) LEAD DATA: PER PS1015402 EXCEPT TENSILE STRENGTH LIMIT MAY BE 70,000-90,000 PSI. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING number which shall consist of at least the last three digits, 

DASH NUMBER, AND THE MANUFACTURER'S NAME, TRADE MARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

». -. ■ pim i t B I O' . 

R ELETRICAL REQUIREMENTS: 

U) ELECTRICAL CHARACTERISTICS: PER TABLE IT AND III , 

A. STATIC FOWARD CURRENT TRASFER RATIO (h FE ) 
b. _ COLLECTOR CUTOFF CURRENT TC-TDO'C 

. C._ COLLECTOR SATURATION VOLTAGE (Vce (SAT)) ■ • ' - 

d. . SWITCHBACK VOLTAGE (LV C eo) 

e. BASE VOLTAGE (V0e) , 

r. COLLECTOR CUTOFF CURRENT OcEo) 

3DESIGN REQUIREMENTS: 

A. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65°C TO *200°C. 

B. ELECTRICAL RATING: PER TABLE I. 

c ELECTRICAL SPECIFICATION: PER TABLE II A HI 
D POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAX. 

THERMAL RESISTANCE (JUNCTION-CASE): 35°C/WATT, MAX. 

THERMAL RESISTANCE (AMBIENT): 220*C/ WATT 
4. SPECIAL CONDITIONING BY SUPPLIER* 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED Th£ FOLLOWING SCREENING TESTS PERFORMED DURING THE TIME 

INTERVAL-BETWEEN FINAL SEAL AND THE 48 HOUR VOLTAGE TEMPERATURE STRESS 1 j 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE ly ORIENTATION PER MIL-STD-750, METHOD 200b, OR IMPACT [ 

SHOCK AT 28K G MINIMUM IN THE Y^ ORIENTATION. \ 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE in a OR b. A LEAK RATE 
OF 1 X 10' 8 ATM CC/SEC OR GREATER SHALL CONSTITUE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 
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2. COLLECTOR VOLTAGE V C e= 30 i 5 VOLTS 

3. POWER DISSIPATION: 425 i 40 MILLIWATTS 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 
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SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 1 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. UNLESS modified or amended by the design requirements section 
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<3) 

B 

& 


| REVISIONS 


SYM 

DESCRIPTION 

DATE 

[ APPROVAL 


E 

REPLACES REV 0 WITH CHANGES 
ANO UPGRADEC TO CLASS A 
RELEASE PER TORR onSf 

CUL * 

J 



F 

REVISED PER TDRR O 3 » 33 



• 


6 

REVISED PER TDRR CbScft 

load 



D 

H 

REVISED PER TDRR 20627 


fsr- 



J 

REVISED PER TDRR 23268 



Sr 



B. 


C. 


D. PRESERVATION, PACKAGING,PACKING,AND CONTAINER MARKING PER ND 1002215.CLASS 1.C0DE ?. 


2- INSPECTION AND ACCEPTANCE: 

A- MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: TER PS1015402 EXCEPT TENSILE STRENGTH LIMIT MAY BE 70,000-90,000 PSI. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE Nfl SA DRAWING number which shall consist of at least the LAST THREE DIGITS, 

DASH NUMBER, AND THE MANUFACTURER'S NAME, TRADE MARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. MARKING OF UNIT PACKAGES 
AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE THE NASA DRAWING NUMBER. THE MANUFACTURER'S PART NO. MAY APPEAR ON 
THE PACKAGE. 
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-65°C TO *200°C. 


B. 

C. 

D. 


ELECTRICAL REQUIREMENTS: 

(1) ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

a. STATIC FORWARD CURRENT TRANSFER RATIO (h EE ) 

b. COLLECTOR CUTOFF CURRENT (1 C B0> flT TC = 100 ° C 

c. COLLECTOR SATURATION VOLTAGE (V CE ( SflT )) 

d. SWITCHBACK VOLTAGE (LV CE0 ) 

e. BASE VOLTAGE (V BE ) 

3DESIGN REQUIREMENTS: 

A. STORAGE AND OPERATING JUNCTION TEMPERATURE: 

ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE EE 4 m 
POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAX. 

THERMAL RESISTANCE (JUNCTION-CASE): 35°C/WATT, MAX. 

THERMAL RESISTANCE (AMBIENT): 220 °C/ WATT 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL' HAVE SUCCESSFULLY PASSED TH£ FOLLOWING SCREENING TESTS PERFORMED DURING THE TIME 
INTERVAL BETWEEN FINAL SEAL AND THE 240 HOUR BURN-IN. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y-| ORIENTATION PER MIL-STD-750, METHOO 200b, OR IMPACT 
SHOCK AT 28K G MINIMUM IN THE ORIENTATION. 

FINE LEAK PER MIL-STD-202, METHOO 112, TEST CONDITION C, PROCEDURE in a OR b. A LEAK RATE 
OF 1 X 10‘ 8 ATM CC/SEC OR GREATER SHALL CONSTITUE A FAILURE. 

GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 


( 2 ) 


(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 


B. BURN-IN UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: +25°C i 5° 

2. COLLECTOR VOLTAGE V CE : 30 ± 5 VOLTS 

3. POUER DISSIPATION: 425 ± 40 MILLIWATTS 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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CTHE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
(D ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, IEBO- 

b. COLLECTOR CUTOFF CURRENT, ICBO. 

c. COLLECTOR SATURATION VOLTAGE, VCE(SAT)). 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hFE. (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

D.THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BE¬ 
TWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. 


UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 15* IN hFE OR HAVING 
CHANGED MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE CHANGE MUST 
BE GREATER THAN I NANO AMPERE) SHALL NOT BE ACCEPTABLE. 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT T c « 25*C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS | 

MINIMUM 

MAXIMUM 

UNITS 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

V C £ • 4 VDC, I C » 100 UA 

*FE 

20 

90 

- 

V CE . 4 VDC, I C • 10 mA 

*FE 

50 

150 

- 

V CE • 4 VDC. I C » 100 mA 

*FE 

40 

120 

- 

V C e ■ 4 VDC, I C « 500 mA 

*FE 

25 

90 

- 

COLLECTOR 

CUTOFF CURRENT 

V CB » 40 VDC, I E x o 

ICBO 

- 

10 

nA 

V CB ■ 40 VDC. T c ■ 100 # C 

ICBO 

- 

1.0 

W A 

EMITTER 

CUTOFF CURRENT 

V£ B » 5 VDC, I C • 0 

lEBO 

- 

10 

nA 

BASE VOLTAGE 

V CE * 10 VDC, I c ■ 100 mA 

»BE 

- 

0.85 

VOLT 

COLLECTOR 

CAPACITANCE 

V C £ « 4 VOC, f » 1 KC 

c oB 

- 

20 

Pf 

BETA CUTOFF 
FREQUENCY 

IC ■ 1 mA, V CE • 10 VOC 

f hfe 

1 30 

- 

KC 

RISE TIME 

V|N ■ 15 V. V b • 15 V 

tr 

- 

70 

ns 

STORAGE TIME 

V|N * 15 V, V b • 15 V 

1. 

. - 

150 

ns 

FALL TIME 

V|N » 15 V, V b » 15 V 

tf 

- 

50 

ns 
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_ TABLE III 

SPECIAL ELECTRICAL REQUIREMENTS AT TC • 25°C 
~ I _ flZ ISPEC LIMITS 


IS" PARAMETER CONDITIONS SYMBOL I" 

l0 * MIN 

COLLECTOR 

SATURATION Ic=500 mA,I b=50 irA VcE(SAT) - 
VOLTAGE _ 

1 S? K «C=5»A, lB=0 LVCEO 50 

COLLECTOR 

SATURATION lc=500 mA,I b=50 VCE(SAT) ” 

2 VOLTAGE __ 

SWITCHBACK , _ . . n , fi0 

VOLTAGE ,C_5 **» ' B "° LVCE0 80 

COLLECTOR 

SATURATION lc=150 mA,lB=15 irA Vce(SAT) 0.1 

3 VOLTAGE _ 

SWITCHBACK . lo _ n |W __. ftn 

VOLTAGE 1 C-5 RiA, Ib~0 LVCEO ®U 

STATIC FORWARD 

CURRENT IC=150 MA, 

TRANSFER VCE=0.6 VDC "FE 40 

_ RATIO _|__I__ 

SAME AS THE - 2 EXCEPT SHALL BE A MATCHED PAIR. 

4- hpr AT 100 mA 4 VDC SHALL BE MATCHED TO WITHIN 
10% OF THE LOWER VALUED UNIT 


SYMBOL 


IC=500 m.A,lB=50 irA VcE(SAT) 


Ic-5 "A* lB=0 


LVceO 


IC=500 riA, I b = 50 mA VCE(SAT) 


IC=5 mA, Ib = 0 


LVCEO 


C = 25°C _ El A 

PEC LIMITS UNJTS DES) T g N P A E T |o»| 
MIN MAX (FOR REF ONLY] 


.55 VOLT 


50 - VOLTS 


2N2193A 


1.0 VOLT 


80 - VOLTS 


2N2243A 


IC=150 *A t lB=15 riA Vce(SAT) 0.1 0.2 VOLTS 


2N2243A 


I C-5 mA, I B=0 


LVCEO 


- VOLTS 


2N2243A 
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NOTICI - WHEN SO VCR N W C NT 0NAWING1 SPECIFICATIONS o* OTHIH DATA 
ARI USCO F0« ANY PURPOSE OTHER THAR IR CORRECTIOR WITH A DEFINITELY 
RELATED eOVERRNENT PROCURERERT OPENATION THE URITEO STATES SOVERN- 
■ ERT THERERT IRCURS HO RESPOHSIRIUTY ROR ARY ORLIOATION WHATSOEVER. 
ARO THE PACT THAT THE SOVERRRERT HAY HAVE FORMULATED FURRISHEO OR 
IH ARY WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIORS OR OTHER DATA It 
HOT TO M RE6AR0E0 RY IHPLICATIOH OR OTHERWISE AS IH AHY HARRER 
LICEHSIHC THE HOLOER OR AHY OTHER PERSOH OR CORPORATIOH. OR CONVEY- 
IH« AHY RIGHTS OR PERHISSIOH TO HANUFACTURS. USE OR SELL AHT 
PATEHTED IHVEHTIOH THAT HAT IH ART WAT RE RELATEO THERETO. 


REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: PER PS1015402 EXCEPT TENSILE STRENGTH LIMIT MAY 
BE 70,000-90,000 PSI. 

(a) CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT 
LEAST THE LAST THREE DIGITS, DASH NUMBER, AND THE MANUFACTURER'S 
NAME, TRADE MARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 
ND 1002019. 

B. ELECTRICAL REQUIREMENTS: 

(1) ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

(a) STATIC FORWARD CURRENT TRANSFER RATIO (hp E ) 1 

(b) COLLECTOR CUTOFF CURRENT O CB0 ) AT T c = 100°C. 

(c) COLLECTOR SATURATION VOLTAGE (Vq E(SAT )) 

(d) SWITCHBACK VOLTAGE (LV CE0 ) 

(e) BASE VOLTAGE (Vg E ) 

(f) COLLECTOR CUTOFF CURRENT (Iq E0 ) 

3. DESIGN REQUIREMENTS: 

A. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65°C TO +200°C 

B. ELECTRICAL RATING: PER TABLE I. 

C. ELECTRICAL SPECIFICATION: PER TABLE II & III. 

D. POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAX. 

THERMAL RESISTANCE (JUNCTION-CASE): 35°C/WATT, MAX. 

THERMAL RESISTANCE (AMBIENT): 220°C/WATT. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICK — WHEN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER DATA 

ARC USCD FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OCFINITCLT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLOER OR ANT OTHER PERSON OR CORPORATION. OR CONVCT- 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL ANV 
PATCMTCO INVENTION THAT MAT IN ANV WAV BE RELATES THERETO. 


REQUIREMENTS: (CONTINUED) 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND 
THE 48 HOUR VOLTAGE TEMPERATURE STRESS. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y-j ORIENTATION PER 
MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28K G MINIMUM 
IN THE Y-i ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, 

PROCEDURE III a OR b. A LEAK RATE OF 1 X 10" 8 ATM CC/SEC 
OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 

GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. VOLTAGE TEMPERATURE STRESS: UNITS SHALL BE STRESSED FOR 48 HOURS 
AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE, T a : *175 ± 5°C. * 

(2) COLLECTOR VOLTAGE, V CB0 : 90% OF MAXIMUM RATED COLLECTOR-BASE 
VOLTAGE (V CB ) ± 2 VOLTS. 

(3) UPON COMPLETION OF THE 48 HOUR VOLTAGE TEMPERATURE STRESS, 

UNITS SHALL REMAIN ENERGIZED AT THE SPECIFIED V CB0 UNTIL THE 
AMBIENT TEMPERATURE HAS DECREASED TO *25 ± 5°C. 

(4) MEASURE AND RECORD COLLECTOR CUTOFF CURRENT, l CB0 AT 25°C, 

WITHIN 4 HOURS OF COMPLETION OF VOLTAGE TEMPERATURE STRESS. 

(LIMIT: 10 NANOAMPERES MAXIMUM) 

C. BURN-IN:UN ITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: *25° ± 5°C. 

(2) COLLECTOR VOLTAGE V CE : 30 ± 5 VOLTS. ' ' ' 

(3) POWER DISSIPATION: 575 MILLIWATTS. 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL ELECTRICAL 
TESTS. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING: 

(1) ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(a) EMITTER CUTOFF CURRENT, l EB0 . 

(b) COLLECTOR CUTOFF CURRENT, l CB0 . 

(c) COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) . 

(d) STATIC FORWARD CURRENT TRANSFER RATIO, h FE . (AT LOWEST SPECIFIED 
COLLECTOR CURRENT) 

- E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 

IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET THE 
INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 15% IN hp E OR 
HAVING CHANGED MORE THAN 3 TIMES IN l CB0 (THE ABSOLUTE CHANGE MUST 
BE GREATER THAN 1 NANOAMPERE), OR HAVING CHANGED MORE THAN 3 TIMES IN 
l EB0 (THE ABSOLUTE CHANGE MUST BE GREATER THAN 1 NANOAMPERE) SHALL NOT 
BE ACCEPTABLE. 
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TABLE t 


DASH 

NO. 

MAXIMUM RATINGS Tn = 25°C 1 

COLLECTOR 

VOLTAGE 

(V CB J 

EMITTER 

VOLTAGE 

<v EB > 

COLLECTOR 

VOLTAGE 

< V CE> 

COLLECTOR 

CURRENT 

ci c ) 

COLLECTOR 

POWER 

DISSIPATION 

v D c 

V DC 

Vdc 

a dc 

W 

1 

80 

8 

50 

1.0 

5 

2 

120 

8 

80 

1.0 

5 

$ 

120 

8 

80 

1.0 

5 

4 

1 SEE TABLE 11 i 


TABLE M 


ELECTRICAL CHARACTERISTICS AT T n = 25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS 

STATIC FORWARD 
CURRENT TRANSFER 
RATIO 

V CE = 4 VDC, l c = 100 UA 

h FE 

20 

90 

— 

V CE = 4 VDC, l c = 10 MA 

hFE 

50 

150 

— 

V CE = 4 VDC, l c = 100 MA 

h FE 

40 

120 

— 

V CE = 4 VDC, l c = 500 MA 

h FE 

25 

90 

— 

COLLECTOR CUTOFF 
CURRENT 

V CB = 40 VDC, i E = a 

*CB0 

— 

10 

nA 

V CB = 40 VDC, T c = 100®C 

'CBO 

— 

1.0 

\ik 

EMITTER CUTOFF 
CURRENT 

V EB = 5 VDC, l c = 0 

1 EB0 

— 

10 

nA 

BASE VOLTAGE 

V CE = 10 VDC, l c = 100 MA 

V QE 

— 

0.85 

V0LT_ 

COLLECTOR 

CAPACITANCE 

Vce = 6 VDC, f = 1 KC 

C ob 

— 

20 

Pf 

BETA CUTOFF 
FREQUENCY 

l c = 1 MA, V CE = 10 VDC 

f hfe 

250 

— 

KC 

RISE TIME 

V,N = 15V, V b = 15V 

__tr 

— 

70 

ns 

STORAGE TIME 

V |N = 15V, V b = 15V 

*s 

— 

150 

ns 

FALL TIME 

V !N = 15V, V b = 15V 


— 

50 

ns 

COLLECTOR CUTOFF 
CURRENT 

Vce = 2 °v. I B = 0 

'CEO 

— 

30 

nA 
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TABLE Ml 


SPECIAL ELECTRICAL REQUIREMENTS AT TC = 25°C 


SPEC LIMITS 


PARAMETER 

CONDITIONS 

SYMBOL 

COLLECTOR 

SATURATION 

VOLTAGE 

(C=500 mA,I b= 50 mA 

VCE(SAT) 

SWITCHBACK 

VOLTAGE 

1(5=5 mA, l(j=0 

lvceo 

COLLECTOR 

SATURATION 

VOLTAGE 

1c=500 mA,1 b= 50 mA 

VCE(SAT) 

SWITCHBACK 

VOLTAGE 

1 (5=5 mA, 1(3=0 

lvceo 

COLLECTOR 

SATURATION 

VOLTAGE 

1(5=150 mA, 1(3=15 mA 

VCE(SAT) 


I C=5 mA, IB= 


SWITCHBACK 

VOLTAGE 


STATIC FORWARD 
CURRENT lc = 150 MA, 

TRANSFER V(5E=0.6 VDC 

RATIO 



lvceo 


h FE 


SAME AS THE - 2 EXCEPT SHALL BE A MATCHED PAIR, 
hpr AT 100 mA 4 VDC SHALL BE MATCHED TO WITHIN 
107. OF THE LOWER VALUED UNIT 
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KtljUl REMENTS:-;-' 

1. GENERAL: * ^ 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: PER PS1015402 EXCEPT TENSILE STRENGTH LIMIT MAY 
BE 70,000-90,000 PS|. 

(a) CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT 
LEAST THE LAST THREE DIGITS, DASH NUMBER, AND THE MANUFACTURER'S 
NAME, TRADE MARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 

. ND 1002019. 

B. ELECTRICAL REQUIREMENTS: 

(1) ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

(a) STATIC FORWARD CURRENT TRANSFER RATIO (h pE ) i 

(b) COLLECTOR CUTOFF CURRENT (l CB0 ) AT Tq = 100°C. 

(c) COLLECTOR SATURATION VOLTAGE (V CE(SAT) ) ' * 
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(d) SWITCHBACK VOLTAGE (LV CEQ ) 

(e) BASE VOLTAGE (V BE ) 

(f) COLLECTOR CUTOFF CURRENT (l CE£) ) 

3. DESIGN REQUIREMENTS: 

A. STORAGE AND OPERATING JUNCTION TEMPERATURE: -65°C TO +200°C 

B. ELECTRICAL RATING: PER TABLE I. 

C. ELECTRICAL SPECIFICATION: PER TABLE II & III 

D. POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAX. 

THERMAL RESISTANCE (JUNCTION-CASE): 35°C/WATT. MAX. 
THERMAL RESISTANCE (AMBIENT): 220°C/WATT. 
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♦175 ± 5°C. 

90% OF MAXIMUM RATED COLLECTOR-BASE 


REQUIREMENTS: (CONTINUED) 

SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND 
THE 48 HOUR VOLTAGE TEMPERATURE STRESS. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y-i ORIENTATION PER 
MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28K G MINIMUM 
IN THE Yt ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, 

PROCEDURE III a OR b. A LEAK RATE OF 1 X 10“ 8 ATM CC/SEC 
OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 

GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. VOLTAGE TEMPERATURE STRESS: UNITS SHALL BE STRESSED FOR 48 HOURS 
AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE, T A : 

(2) COLLECTOR VOLTAGE, V CBQ : 

VOLTAGE (V CB ) ± 2 VOLTS. 

(3) UPON COMPLETION OF THE 48 HOUR VOLTAGE TEMPERATURE STRESS, 

UNITS SHALL REMAIN ENERGIZED AT THE SPECIFIED V CB0 UNTIL THE 
AMBIENT TEMPERATURE HAS DECREASED TO +25 ± 5°C. 

(4) MEASURE AND RECORD COLLECTOR CUTOFF CURRENT, l CB0 AT 25°C, 

WITHIN 4 HOURS OF COMPLETION OF VOLTAGE TEMPERATURE STRESS. 

(LIMIT: 10 NANOAMPERES MAXIMUM) 

C. BURN-IN:UN ITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

‘ (1) AMBIENT TEMPERATURE: *25° ± 5°C 

(2) COLLECTOR VOLTAGE V C£ : 30 ± 5 VOLTS. 

(3) POWER DISSIPATION: 575 MILLIWATTS. ' .! 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 

TESTS. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING: 

(1) ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(a) EMITTER CUTOFF CURRENT, l EB0 . 

(b) COLLECTOR CUTOFF CURRENT, l CB0 . 

(c) COLLECTOR SATURATION VOLTAGE, V CE(SAT) . 

(d) STATIC FORWARD CURRENT TRANSFER RATIO, her. (AT LOWEST SPECIFIED 

COLLECTOR CURRENT) hL 

E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST 
READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET THE 
INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 15% IN h FE OR 
HAVING CHANGED MORE THAN 3 TIMES IN ! CBQ (THE ABSOLUTE CHANGE MUST 
BE GREATER THAN 1 NANOAMPERE), OR HAVING CHANGED MORE THAN 3 TIMES IN 
*EBO (™ E absol UTE CHANGE MUST BE GREATER THAN 1 NANOAMPERE) SHALL NOT 
BE ACCEPTABLE. 
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, -_ TABLE II __ 

1 ELECTRICAL CHARACTERISTICS AT = 25°C (UNLESS OTHERWISE SPECIFIED) 

I „ I SPECIFICATION LI MITS! 

PARAMETER _ CONDITIONS _ SYMBOL Im!NI MIIIUI Imayimmm IiimitqI 

STATIC FORWARD V CE = 4 VDC, l c = 100 UA her I 20 | " 93 1" __*1 

RATIO V CE ~ * VDC » l C = 10 “A hp^I 50 I 150 I _ | 


COLLECTOR CUTOFF 
CURRENT 

EMITTER CUTOFF 

CURRENT _ 

BASE VOLTAGE 

COLLECTOR 
CAPACITANCE 
BETA CUTOFF 

FREQUENCY _ 

RISE TIME 

STORAGE TIME 

FALL TIME 

COLLECTOR CUTOFF 
CURRENT 


_ * CONDITIONS 

_ SYMBOL 



V CE = 4 VDC, l c = 100 UA 

h FE 

20 

90 

V CE = 4 VDC, l c = 10 MA 

h FE 

50 

150 

V CE = 4 VDC, l c = 100 MA 

h FE 

40 

120 

V CE = 4 VDC, l c = 500 MA 

h FE 

25 

90 

v CB = 40 VDC, i E = a 

*CB0 

— 

10 

V CB = 40 VDC, T c = 100®C 

1 CBO 

— 

1.0 

V EB = 5 VDC, l c = 0 

*EB0 

— 

10' 

V CE = 10 VDC, |q = 100 MA 

V BE 

-. 

0.85 

Vce = 6 VDC, f = 1 KC 

O 

O 

cr 

— 

20 

l c = 1 MA, V CE = 10 VDC 

f hfe 

250 

-- 


- S266G 
DIODE 


V|N = 15V, V h = 15V 
V|N = 15V, V b = 15V 
V !N = W, Vb = 15V 
V CE = 2 0V, l B = 0 


70 ns 
150 ns 
130 ns 
30 n/T 



330 UUF 


51 OHMS > 1000 OHMS 


40 OHMS 


SWITCHING CIRCUIT 
ALL RESISTORS ± 5 % 
ALL CAPACITORS ± 5 % 
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TABLE III 


SPECIAL ELECTRICAL REQUIREMENTS AT TC = 25°C 



PARAMETER 

CONDITIONS 

SYMBOL 

COLLECTOR 

SATURATION 

VOLTAGE 

IC=500 mA,1 b= 50 mA 

VCE(SAT) 

SWITCHBACK 

VOLTAGE 

1(5=5 mA, 1 b=0 

lvceo 

COLLECTOR 

SATURATION 

VOLTAGE 

1(5=500 mA,lg=50 mA 

VCE(SAT) 

SWITCHBACK 

VOLTAGE 

1(5=5 mA, 1 b=0 

L 

lvceo 

COLLECTOR 

SATURATION 

VOLTAGE 

1 ( 5=150 mA,lg=15 mA 

Yce(sat) 

SWITCHBACK 

VOLTAGE 

■c=5 mA, 1B=0 

lvceo 

STATIC FORWARD 

CURRENT 

TRANSFER 

RATIO 

IC=150 MA, 

VCE=0.6 VDC 

h FE 


EIA 
TYPE 

UNITS DESIGNATION 
MIN | MAX (FOR REF ONLY) 


.55 VOLT 


VOLTS 


2N2193A 


SAME AS THE - 2 EXCEPT SHALL BE A MATCHED PAIR. 
h FE AT 100 mA 4 VDC SHALL BE MATCHED TO WITHIN 
10 % OF THE LOWER VALUED UNIT 
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REVISIONS 


NOTICK — WHEN GOVERNMENT DRAWINGS. •PICIFICATIOR*. OR OTHER DATA 
ARB UMD FOR ANT PURPOSE OTMIR THAN IN CONNECTION WITH A DEFINITELY 
RELATEO SOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITV NOR ANT OGLI6ATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
ROT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
RATENTEO INVENTION THAT MAT IN ANT WAY RE RELATED THERETO. 


DATE I APPROVAL 


REQUIREMENTS: 


GROUP I (INSPECTION BT SUPPLIER AMO USER): 

HEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 

•COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

.SPECIAL REQUIREMENTS PER TABLE III. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

SWITCHBACK VOLTAGE (L wceo ) 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (IcB0> #T T C * 100 * C ’ 

BASE VOLTAGE (V BE ) 

SATURATION VOLTAGE (VcE(sat)> 

MARKING: MARK UNIIS PER MIL-STD-130 WITH THE MANUFACTURERS 
NAME, TRADEMARK, OR CODE,'TYPE designation, date code, 

LOT CODE AND SERIAL NUMBER. 

(GROUP II (DESIGN REQUIREMENTS): 

STORAGE ;AN0 .OPERATING JUNCTION TEMPERATURE: -65* TO *200*0. 
ELECTRICAL RATING: PER TABLE I. 

ELECTRICAL SPECIFICATION: PER TABLE II. 

... POWER DISSIPATION: 

AT 25«C CASE TEMPERATURE: 3 WATTS MAXIMUM. 

THERMAL .RESISTANCE ((JUNCTION .10 CASE): 353C/WATT MAXIMUM. 
UNITS SHALL MEETiTHE.QUALIFICATION.REQUIBEMGMTS.OF 

.NO 1002051. r r '>■ wn . ^ 

. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
.DOCUMENT f015404, .CLASS t. 

PACKAGING AND PACKING: ^UNIT PACKAGING,AND PACKING.SHALL.BE 
'IN ACC0RDANCE.MITH.NILrP-1Y491, .LEVEL.AUN BOTH.INSTANCES. 
MARKING OF.UNIT PACKAGES AND;IXTIBJOR.SNIPPINGjCONTAINERS 
.SHALL.BE(IN ACCORDANCEjWITH MlL-P-11491*AND.SHALLtINCLUOE 
. THE, N AS Ac DRAWING JIUMBER ; SN0 REVISION JLETTER. .**: 


GROUP HI .(SPECIAL X0NDIT10NING .BY SUPPLIER): 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS:: 

-CASE TEMPERATURE: +05* t 5* CENTIGRADE. 

2., COLLECTOR VOLTAGE V 6E : 30 t 5 VOLTS. 

3. POWER .DISSIPATION:. .500 MILLIWATTS 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO ANO FOLLOWING BURN-IN: 

*. EMITTER CUTOPF CURRENT, I EB0 

b. COLLECTOR CUTOFF CURRENT, I CB0 

c. .COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

. d. STATIC FORWARD CURRENT TRANSFER RATIO, h FE . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE 
INITIAL TEST READING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL ANO INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
.OF .THE PERCENT .CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL 
RLAD1N6. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 
OR HAVING .CHANGED MORE THAN 10* IN h FE SHALL NOT BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
.MfcL-D-70327, 

__ mi .260 u— 

.200 r 


FOR INFORMATION ONLY 
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•*’°DIA ‘^DIA 
.370 .335 
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MOTICt — WMtN BOVERHHCNT ORAWINM. mClFICATIONt. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED OOVERNNENT PROCUREMENT OPERATION. THE UNITEO STATES SOVERN- 
NENT THERESY INCURS NO RESPONSIRILITY NOR ANY OOLIOATION WHATSOEVER; 

ANO THE FACT THAT THE SOVERNNENT MAY HAVE FORMULATEO. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RESAROSO BT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INR ANY RIRHTS OR PERMISSION TO MANUFACTURE. USE. OR SCLL ART 
PATENTED INVENTION THAT MAT IM ANT WAT BE RELATED THERETO. 

TABLE I 

MANUFACTURER'.S ABSOLUTE.MAXIM UM RATINGS Tp « 25*C _ 

COLLECTOR I EMITTER 1 COLLECTOR COLLECTOR COLLECTOR El A 

VOLTAGE VOLTAGE VOLTAGE CURRENT POWER TYPE 

(VCB> (VeB> < v CE> _ (I C ) ) I SSI PAT I ON ( F0R REFERENCE) 

^DC ^OC ^DC ®DC B 2N2193 


_ REVISIONS 

DESCRIPTION 


DATE I APPROVAL 


TABLE II 

_ SPECjQL ELECTRICAL REQUIREMENTS AT TC = 25°C 

PARAMETER CONDITIONS SYMBOL SPEC -r IMI ^ - UNITS 
_ _ MIN MAX _ 

VOIJAGE^ X C=500 *A,I b =50 mA V CE (SAT) - .55 < 

SUITCFFBACK _ " ““7 77 71 ! 

VOLTAGE wA, Ig s 0 ^-^CEO ^0 • 


55 VOLT 
VOLTS 



FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. Qfl 4^7 DATE 


TABLE II 


|2> ELECTRICAL CHARACTERISTICS AT 
PARAMETER CONDITIONS 


STATIC FORWARD 
CURRENT TRANSFER 
RATIO 


25*C (UNLESS OTHERWISE SPECIFIED) 


COLLECTOR 
CUTOFF CURRENT 


EMITTER 

CUTOFF CURRENT 

BASE VOLTAGE 

COLLECTOR 

CAPACITANCE 

BETA CUTOFF 
FREQUENCY 

RISE TIME ^ 
STORAGE.TIME ^ 
FALL TIME 55 




CONDITIONS 

SYMBOL 

SPECI 

MINIMUM 

IFICATION LIMI 

MAXIMUM 

ITS 

UNITS 

VCE 

m 

4 VDC, Ic * 100 UA 

h FE 

20 

90 

- 

VCE 

s 

4 VDC, Ic « 10 mA 

h FE 

50 

150 

- 

VCE 

* 

4 VDC, I C > 100 mA 

h FE 

40 

120 

- 

VCE 

■ 

4 VDC. Ic » 500 mA 

^FE 

25 

90 

- 

Vcb 

s 

40 VDC, I E = 0 - 

ICBO 

- 

10 

nA 

Vcb 

m 

40 VDC, T c « 100*C 

ICBO 

- 

250 

nA 

VEB 

m 

5 VDC, I C « 0 

lEBO 

- 

10 

rfff 

V CE 

s 

10 VDC, I c « 100 mA 

*BE 

- 

0.85 

i . 

VOLT 

VCE 

m 

fc VDC, f *HC 

C 0 b 

- 

20 

Pf 


I C « t *A. V CE « 10 VOC 

V|N ■ 15 V, V b ■ I? V 
V|H ■ 13 V. V b « 15 V 
V|N “ « V. V b - 15 V 


|2> HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) REQUIRED DURING ALL 
^ ELECTRICAL TESTS. MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. 

T c IS CASE TEMPERATURE. 

CAUTION: TRANSISTOR CAN BE DAMAGED BY APPLICATION OF INCORRECT 
POLARITY OF TEST VOLTAGES. WHEN CHECKING JUNCTION CONTINUITY, 
PROPER VOLTAGE LEVELS AND POLARITIES MUST BE APPLIED. 




40 OHMS 


SWITCHING CIRCUIT 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES IN 

TOLERANCES ON - 

FRACTIONS DECIMALS ANGLES DRAW n 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 


Cambriom. Marb. 

CONTRACT 


DO NOT SCALE THIS DRAWING 
MATERIAL 


| HEAT TREATMENT 


NEXT ASSY j USED ON 
APPLICATION 


FINAL FINISH 


CHECKED J 
APPROVAL/tfoSci 
APPROVAL_ 

NASA APPROVAL, 
MIT APPROVA^J 


.DATE HOkJU, 
i^_ 9 


NOMENCLATURE OR 
DESCRIPTION 

LIST OF MATERIALS _ 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

TRANSISTOR, 

MEDIUM POWER, NPN 

SPECIFICATION CONTROL DRAWING 


fCODE IDENT NO. SIZE 


I SCALE NONE |WT 


NASA DRAWING NO. 

1010398 



















v.-as* 'mm 


,-1,7 ti i»i*“ - '-y ' 


1 


«R 1 

I 


L 


A- 4M 

*" ' 1 - 


NOTICE — WHIM MirillMMCNT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARK UUO FOR AMY PUIIPOSE OTHtR THAN IM CONNECTION WITH A OEFINITELT 
RELATEO OOVERHNENT PROCUREMENT OPERATION. THE UNITEO ETATES 60VERN- 
MINT THERERV INCURS NO RESPONSIRILITY NOR ANY ORLIRATION WHATSOEVER; 
AMO THE FACT THAT THE SOVCRNMENT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWIN8S. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RECARDED RV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICIN3INC THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANT RICHTS OR PERMISSION TO MANUFACTURE. USE. OR CELL ANT 
PATENTED INVENTION THAT MAT IN ANT WAY RE RELATEO THERETO. 


66S0I0I 


m 


NOTES: 
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DESCRIPTION . 

DATE 

APPROVAL 
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TAKEN FROM BUWERS.SCO 2318816 
SEE PROCUREMENT NOTE 8 
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BY REV B PER TDRR 
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2 . 


3. 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26 FOR INSULATED TYPE; NON INDUCTIVELY MOUND. 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 5 WATTS AT ♦40*C, DERATED PER CHART. 

B. RESISTANCE TOLERANCE: t 5*. 

C. TEMPERATURE COEFFICIENT: +30 PPM/*C UP TO 250*C; ♦ 60 PPM/*C ABOVE 250 # C. 

D. MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE ELEMENT: RESISTANCE WIRE USED FOR VALUES GREATER THAN 8000 OHMS SHALL 


B. 


HAVE A MINIMUM DIAMETER OF 0.0013 INCH. 

LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 


4. 


5. 


7. 

8 . 


A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENOS UNDER A TWO (2) POUND 
VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN 
ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90» TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

C. CONCENTRICITY: UNITS SHALL BE CAPABLE OF PASSING THROUGH A HOLLOW TUBE ONE (1) INCH 
MINIMUM IN LENGTH AND 0.235 INCH MAXIMUM INSIDE DIAMETER. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL. TYPE 
NUMBER, RESISTANCE VALUE. TOLERANCE AND POWER RATING. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER,.DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS FER NASA 
SPECIFICATION ND 1002037. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 

BUSH M* UNITS SHALL BE BURNED IN FOR TOO HOURS I 40*C 4 5 WATTS. REJECT ALL .UNITS 

BURN IN. itIMO MORE THAN CHANGE :FR0M INITIAL VALUE. OR WHICH EXCEED .SPECIFIED TOLERANCE. 

INTERPRET DRAWING FER NH--0-‘70327. 
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® REPLACED WITH CHANGE 
BY REV B 


B. 

C. 


WAIVE AS REQUIREO ALL INFORMATION FRESENTED ON THIS DRAWING EXCEPT LEAD MATERIAL 
SPECIFICATION AND PHYSICAL DIMENSIONS. 

UPON SPECIFIC INSTRUCTION BY TECHNICAL DIRECTIVE (TD) PROCURE THIS PART AS CHANGE SYNBO 
(-^ BY ORDERING TO VENDOR CATALOGUE NUMBER 1 SPECIFICATIONS. REFERENCE ND 1002034. 
DISREGARD THIS NOTE IN ITS ENTIRETV IF REFERENCE IS MADE TO THIS DRAWING BY OTHER THAN 
REVISION SYMBOL M 
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REVISIONS 


DATE I APPROVAL 


REPLACES -REV A WITH 
CHANGE PER TDRR 0 C>fl 3 


GENERAL REQUIREMENTS: 

A. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26 FOR INSULATED TYPE; NON INDUCTIVELY WOUND. 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 


ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 5 WATTS AT ♦40*C, DERATED PER CHART. 

B. RESISTANCE TOLERANCE: 1 5X. 

C. TEMPERATURE COEFFICIENT: i 30 PPM/*C UP TO 250*C; ♦ 6Q PPM/*C A30VE 250*C. 

D. MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE ELEMENT: RESISTANCE WIRE USED FOR VALUES dREATER THAN 8000 OHMS SHALL 
HAVE A MINIMUM DIAMETER OF 0.0013 INCH. 

B. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 

VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN 
ONE DIRECTION, THEN BACK 180» TO THE OPPOSITE DIRECTION, THEN BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

C. CONCENTRICITY: UNITS SHALL BE CAPABLE OF PASSING THROUGH A HOLLOW TUBE ONE (1) INCH 
MINIMUM IN LENGTH AND 0.235 INCH MAXIMUM INSIDE DIAMETER. 

0. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER. RESISTANCE VALUE, TOLERANCE AND POWER RATING. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS PER NASA 
SPECIFICATION ND 1002057. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 

Diiau iu. UNITS SHALL BE BURNED IN FOR 100 HOURS I 40*C • 5 WATTS. REJECT ALL UNITS 

EXHIBITING MORE THAN IX CHANGE FROM INITIAL VALUE, OR WHICH EXCEED SPECIFIED TOLERANCE. 
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UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26 FOR INSULATED TYPE; NON INDUCTIVELY WOUND. 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 


ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 5 WATTS AT +40*C, DERATED PER CHART. 

B. RESISTANCE TOLERANCE: i 5%. 

C. TEMPERATURE COEFFICIENT: ♦ 30 PPM/*C UP TO 250*C; $ 60 PPM/*C ABOVE 250*C. 

D. MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE ELEMENT: RESISTANCE WIRE USED FOR VALUES GREATER THAN 8000 OHMS SHALL 
HAVE A MINIMUM DIAMETER OF 0.0013 INCH. 

B. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 

VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN 
ONE DIRECTION, THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90 # TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

C. CONCENTRICITY: UNITS SHALL BE CAPABLE OF PASSING THROUGH A HOLLOW TUBE ONE (1) INCH 
MINIMUM IN LENGTH AND 0.235 INCH MAXIMUM INSIDE DIAMETER. 

D. MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER, RESISTANCE VALUE, TOLERANCE AND POWER RATING. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS PER NASA 
SPECIFICATION ND 1002057. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 
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REQUIREMENTS: 

6ENERAL: 

UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF 
SPECIFICATION MIL-R-26 FOR INSULATED TYPE; NON INDUC¬ 
TIVELY WOUND. EXCEPT AS SPECIFIED HEREIN. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

PACKAGING UNITS SHALL BE PACKAGED PER MIL-R-26 LEVEL A. 


INSPECTION AND ACCEPTANCES 
ELECTRICAL REQUIREMENTS: 

RESiSTAnCc VALUE: FER TA3LE. 

RESISTANCE TOLERANCE: t 5% 

CONCENTRICITY: UNITS SHALL BE CAPABLE OF PASSING 

THROUGH A HOLLOW TUBE ONE (1) INCH MINIMUM IN LENGTH 
AND 0.235 INCH MAXIMUM INSIDE DIAMETER. 


MECHANI CAL REQUIREMENTS: 

LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWING Number, DASH NUMBER (IF ANY), REVISION LET¬ 
TER, DATE CODE, SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. ALSO INDICATE 
RESISTANCE VALUE, TOLERANCE AND THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACK¬ 
AGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER, DASH NUM¬ 
BER AND REVISION LETTER. 


DESIGN REQUIREMENTS: 

PER MIL-R-26 EXCEPT AS MODIFIED HEREIN. 

POWER RATIN6: 5 WATTS AT *4000, DERATED PER CHART. 

TEMPERATURE COEFFICIENT: t 30 PPMAC UP TO 250°C; i 60 
PPM/°C ABOVE 250°C. 

MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

RESISTANCE ELEMENT: RESISTANCE WIRE USED FOR VALUES 
GREATER THAN 8000 OHMS SHALL HAVE A MINIMUM DIAMETER 
OF 0.0013 INCH. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN 
THE SAME PLANE, THROUGH 90° IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION, THEN BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PER 
FORMANCE SHALL BE EVIDENCED AFTER THE TEST. I- 
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SPECIAL CONDITIONING BY SUPPLIER: „ ^ . 

BURN-IN: UNITS SHALL BE BURNED IN FOR 100 HOURS • 40°C 
• 5 WATTS. REJECT ALL UNITS THAT CHANGE MORE THAN \% 
CHANGE FROM INITIAL VALUE, OR WHICH EXCEED INITIAL 
TOLERANCE. 
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REQUIREMENTS: 

1. GENERAL: 

A. UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF 

SPECIFICATION MIL-R-26 FOR INSULATED TYPE; NON INDUC¬ 
TIVELY WOUND, EXCEPT AS SPECIFIED HEREIN. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D. PACKAGING UNITS SHALL BE PACKAGED PER MIL-R-26 LEVEL A. 


A. ELECTRICAL REQUIREMENTS: 

(D RESISTANCE VALUE: PER TABLE. 

(2) RESISTANCE TOLERANCE: t 5% 

(3) CONCENTRICITY: UNITS SHALL BE CAPABLE OF PASSING 

THROUGH A HOLLOW TUBE ONE (1) INCH MINIMUM IN LENGTH 
AND 0.235 INCH MAXIMUM INSIDE DIAMETER. 

B. MECHANICAL REQUIREMENTS: 

(D LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LET¬ 
TER, DATE CODE, SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. ALSO INDICATE 
RESISTANCE VALUE, TOLERANCE AND THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACK¬ 
AGE. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA PART NUMBER, DASH NUM¬ 
BER AND REVISION LETTER. 


3. DESIGN REQUIREMENTS: 

A. PER MIL-R-26 EXCEPT AS MODIFIED HEREIN. 

B. POWER RATING: 5 WATTS AT *4000, DERATED PER CHART. 

C. TEMPERATURE COEFFICIENT: ♦ 30 PPM/°C UP TO 250°C; i 60 

PPM/°C ABOVE 250°C. 

D. MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

E. RESISTANCE ELEMENT: RESISTANCE WIRE USED FOR VALUES 

GREATER THAN 8000 OHMS SHALL HAVE A MINIMUM DIAMETER 
OF 0.0013 INCH. 

F. EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 

UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN 
THE SAME PUNE, THROUGH 90° IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION, THEN BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR UCK OF PER¬ 
FORMANCE SHALL BE EVIDENCED AFTER THE TEST. I- 
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4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED IN FOR 100 HOURS 9 40°C 

• 5 WATTS. REJECT ALL UNITS THAT CHANGE MORE THAN 1.5* 
CHANGE FROM INITIAL VALUE, OR WHICH EXCEED INITIAL 
TOLERANCE. 
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THE COMPLETE PART NUMBER IS THIS 
DRAWING NUMBER PLUS THE APPLICABLE 
DASH NUMBER. 


NOTES: 

1. RESISTANCE VALUES ABOVE 2.5K ARE NOT AVAILABLE 
NON-INDUCTIVELY WOUND. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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1. GENERAL REQUIREMENTS: 


UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R-26 FOR INSULATED TYPE; NON INDUCTIVELY WOUND. 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 


ELECTRICAL REQUIREMENTS: 

A. POWER RATING: 5 WATTS AT ♦40*C. DERATED PER CHART. 

B. RESISTANCE TOLERANCE: ♦ 5X. 

C. TEMPERATURE COEFFICIENT: ♦ 30 PPM/*C UP TO 250*C; i 60 PPM/«C ABOVE 250*C. 

D. MAXIMUM CURRENT RATING: PER TABLE ON SHEET 2. 

CONSTRUCTION REQUIREMENTS: 

A. RESISTANCE ELEMENT: RESISTANCE WIRE USED FOR VALUES GREATER THAN 8000 OHMS SHALL 
HAVE A MINIMUM DIAMETER OF 0.0013 INCH. 

B. LEADS: NICKEL ALLOY PER NASA SPECIFICATION PS 1015400. 

A CERTIFICATE OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) POUND 

VERTICAL PULL (LEADS VERTICAL WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 

ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90* IN 
ONE DIRECTION. THEN BACK 180* TO THE OPPOSITE DIRECTION, THEN BACK 90* TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR LACK OF PERFORMANCE SHALL BE EVIDENCED 
AFTER THE TEST. 

C CONCENTRICITY: UNITS SHALL BE CAPABLE OF PASSING THROUGH A HOLLOW TUBE ONE (1) INCH 
MINIMUM IN LENGTH AND 0.235 INCH MAXIMUM INSIDE DIAMETER. 

D MARKING: MARK UNITS PER HIL-STD-130 WITH MANUFACTURER'S NAME AND/OR SYMBOL, TYPE 
NUMBER. RESISTANCE VALUE, TOLERANCE AND POWER RATING. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAWING 
NUMBER. DASH NUMBER AND REVISION LETTER. 

ENVIRONMENTAL REQUIREMENTS: 

A. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS RER NASA 
SPECIFICATION ND 100205?. 

QUALITY ASSURANCE REQUIREMENTS: 

A. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NASA 
SPECIFICATION ND 1015404, CLASS 2. 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY NIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER MIL-STD-1J0 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND PART NUMBER AS WELL AS 
THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING 


DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721, 
ANNEALED. BALL BURNISHED AND PASSIVATEO. 

B. CUSHION MATERIAL: SILICATE RUBBER (WHITE) PER AMS 3303. 

(1) TEMPERATURE RANGE: -62.3* TO ♦248.5* CENTIGRADE. 

(2) TENSILE STRENGTH: 900 PSI, MINIMUM. 

(3) DUROMETER HARDNESS: A t>5 1 5 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

0. MARKING: CLAMPS SHALL BE MARKED PER ND1002019 1 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND PART NUMBER AS WELL AS 
THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 


2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING 


3. DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721. 
ANNEALED, BALL BURNISHED AND PASSIVATEO. 

B. CUSHION MATERIAL: SILICATE RUBBER (RED) — PER AMS 3303. 

(1) TEMPERATURE RANGE: -4*2.3* TO ♦248.5* CENTIGRADE. 

(2) TENSILE STRENGTH: 900 PSI, MINIMUM. 

(3) DUROMETER HARDNESS: A G5 1 5 

C. CAP HD SCREW: SHALL BE PER MSI6996-9 • 
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REQUIREMENTS: 

1. GENERAL: . 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN ND 1015404, CLASS 3.EXCEPT THAT CERTIFICATIONS 

C. PACKAGING AND N P°ACIC| E NG U : IR UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER ND1002019 ' WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND PART NUMBER AS WELL AS 
THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 


2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING 


3. DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER NIL-S-6721. 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

B. CUSHION MATERIAL: SILICATE RUBBER (RED) - PER AMS 3303. 

(1) TEMPERATURE RANGE: -G2.3* TO ♦248.5* CENTIGRADE. 

(2) TENSILE STRENGTH: 900 PSI, MINIMUM. 

(3) DUROMETER HARDNESS: A G5 i 5 

C. CAP HD SCREW: SHALL BE PER MSI6996-9 
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REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAUING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY Mll-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN ND 1015404, CLASS 3. EXCEPT THAT CERTIFICATIONS 
FOR WELDS IS NOT REQUIRED. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

0. MARKING: CLAMPS SHALL BE MARKED PER ND1002019 1 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND PART NUMBER AS WELL AS 
THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 
METAL RAISING DUE TO STAMPING PERMITTED. 

ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING 


DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER MlL-S-6721, 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

B. CUSHION MATERIAL: SILICATE RUBBER (RED) PER AMS 3303. 

(1) TEMPERATURE RANGE: -62.3* TO ♦248.5* CENTIGRADE. • 
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(3) DUROMETER HARDNESS: A 65 i 5 

C. CAP HD SCREW: SHALL BE PER MSI6996-9 
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REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN ND 1015404, CLASS 3, EXCEPT THAT CERTIFICATIONS FOR 
WELDS IS NOT REQUIRED. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER ND 1002019 WITH THE MANU¬ 
FACTURER'S NAME AND/OR SYMBOL AND PART NUMBER AS WELL AS THE NASA 
DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. METAL RAISING 
DUE TO STAMPING PERMITTED. 


2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING. 

B. IAJST BE FREE OF BURRS AND SHARP EDGES. 

C. CUSHION MATERIAL MUST BE CLEAN AND FREE OF MOLD RELEASE POWDER. 


3. DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721, 
ANNEALED, BALL BURNISHED AND PASSIVATED. 

B. CUSHION MATERIAL: SILICATE RUBBER (RED) PER AMS 3303. 

(1) TEMPERATURE RANGE: -62.3° TO ♦248.5° CENTIGRADE. 

(2) TENSILE STRENGTH: 900 PSI, MINIMUM. 

(3) DUROMETER HARDNESS: A 65 ± 5 

C. CAP HEAD SCREW: SHALL BE PER MSI6996-9. 
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INS ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404. CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER MIL-STD-130 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND PART NUMBER AS WELL AS 
THE NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING 

3. DESIGN: 

A. METAL: SHALL BE CORROSION RESISTANT STEEL PER MIL-S-6721, 
ANNEALED. BALL BURNISHED AND PASSIVATED. 

B. CUSHION MATERIAL: SILICATE RUBBER (WHITE) PER AMS 3303. 

(1) TEMPERATURE RANGE: -G2.3* TO ♦248.5* CENTIGRADE. 

(2) TENSILE STRENGTH: 900 PSI. MINIMUM. 

(3) DUR0METER HARDNESS: A 65 i 5 
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DOCUMENT ND 1015404, CLASS 3. 
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GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

INSPECTION AND ACCEPTANCE: 
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BLE, IRRADIATED POLYOLEFIN. 
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MODIFIED POLYOLEFIN COMPOSITION. 

SOLDER RING: SN63 SOLDER IN ACCORDANCE WITH FEDERAL 
SPECIFICATION QQ-S-571. 

FLUX: NON-CORROSIVE ACTIVATED ROSIN. 

DIMENSIONS: IN TABLE. 

MARKING: 
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SUPPLIER'S NAME ; 

NASA PART NUMBER, DASH NUMBER, AND REVISION 
LETTER 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3, 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MATERIAL: I V V-: . 

INSULATION SLEEVE: CLEAR, SEMI-RIGID,.HEAT SHRINKA- 
BLE, IRRADIATED POLYOLEFIN. 

SEALING RINGS: THERMALLY STABILIZED, MELTABLE, 

MODIFIED POLYOLEFIN COMPOSITION. 

SOLDER RING: SRS3 SOLDER IN ACCORDANCE WITH FEDERAL 
SPECIFICATION QQ-S-571. 

FLUX: NON-CORROSIVE ACTIVATED ROSIN/PER MIL-F-14256, TYPE A. 
DIMENSIONS: IN TABLE. 

MARKING: 

PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
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, DATE CODE, OR DATE OF MANUFACTURE. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
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APPLICATION DATA (FOR REFERENCE): 
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REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70J27. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27, TYPE TF5SX09ZZ. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404. 
CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: UNITS SHALL BE MARKED PER MIL-STD-130, WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL. PART NUMBER. TERMINAL IDENTIFICATION. POLARITY. AS WELL AS THE 
NASA DRAWING NUMBER AND REVISION LETTER. 


ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. PRIMARY (TERMINAL 1-2): 

(1) INPUT IMPEDANCE: 8.000 OHMS, MINIMUM WITH ALL SECONDARIES OPEN CIRCUITED. NO DC. 

(2) Q FACTOR: ONE (1). MINIMUM AT 800 CYCLES. 

(3) RESISTANCE. DC: 40 OHMS, MAXIMUM. 

C. 'SECONDARY (TERMINALS 3-4, 5-6. 7-8): 

(1) OUTPUT IMPEDANCE: 180 OHMS, MAXIMUM WITH PRIMARY SHORT CIRCUITED. 

(2) VOLTAGE: 28 VOLTS t 2X, WITH ALL SECONDARIES TERMINATED WITH A LOAD IMPEDANCE 
OF Z L » 5400 /85.7* AND WITH 28 ♦ 0.1 VOLTS AT 800 ♦ 1 CYCLES APPLIED TO 

THE PRIMARY. 

(3) PHASE SHIFT: 0 # TO ♦ZV’*T RATEDiLOAO CONDITIONS,.REFERRED'TO PRIMARY. 

(4) RESISTANCE. DC: 130 OHMS. MAXIMUM. 

D. DIELECTRIC WITHSTANDING VOLTAGE: 

(1) SEA LEVEL: 500 VOLTS RMS. MINIMUM. 

(2) 70,000 FEET: 300 VOLTS RMS. MINIMUM. 

E. INSULATION RESISTANCE: 10.000 MEGOHMS. MINIMUM AT 500 VOLTS DC. 

F. POLARITY: TERMINALS 1.3.5 AND 7 SHALL HAVE SAME INSTANTANEOUS POLARITY, 
i. DESIGN: 

A. AMBIENT TEMPERATURE RANGE: -55* TO ♦90*C. 

B. WORKING VOLTAGE: 50 VOLTS. MAXIMUM. 

C. INPUT RATINGS: 28 VOLTS, 800 CYCLES. 

0. VIBRATION: PER MIL-T-27. EXCEPT THE FREQUENCY RANGE SHALL BE 10 TO 2000 CYCLES 
AT 20 G. WITH THE AMPLITUDE LIMITED TO 0.5 DA. 

E. LOAD IMPEDANCE: 5400 /85.7V 

I.' SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL TRANSFORMERS SHALL BE OPERATED (BURNED-IN) FOR 8 HOURS. AS SPECIFIED IN MIL-T-27. 
IN THE OVERLOAD CONDITION («130*C AND 112X OF RATED INPUT VOLTAGE). 

B. THE TRANSFORMER PARAMETERS LISTED BELOW SHALL BE MEASURED PRIOR I-1- 

TO AND UPON COMPLETION OF BURN-IN. ALL PARAMETERS SHALL BE - 

WITHIN THE LIMITS SPECIFIED HEREIN. _ 

(1) RESISTANCE. PRIMARY AND SECONDARY 

(2) DIELECTRIC WITHSTANDING VOLTAGE 

(3) SECONDARY VOLTAGES AND PHASE SHIFT. 
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REQUIREMENTS: 
. -GENERAL: 


A. INTERPRET DRAUING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27, TYPE TF5SX09ZZ. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404. 
CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: UNITS SHALL BE MARKED PER MIL-STD-130, WITH THE MANUFACTURER’S NAME 
AND/OR SYMBOL,.PART NUMBER. TERMINAL IDENTIFICATION. POLARITY, AS WELL AS THE 
NASA DRAWING NUMBER AND REVISION LETTER. 


ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


800 ''V 


SCHEMATIC 


B. PRIMARY (TERMINAL 1-2): 

(1) INPUT IMPEDANCE: 8.000 OHMS, MINIMUM WITH ALL SECONDARIES OPEN CIRCUITED, NO DC. AND 28V, 800CPS(1-2). 

. (2) Q FACTOR: ONE (1), MINIMUM AT 800 CYCLES,28VOLTS. 

(3) RESISTANCE. DC: 6O0HMS. MAXIMUM AT25*C. 

! ggrsw«!Br“fflB.Vciia rs aw 

PRIMARY, 800 CPS. 

~ (2) VOLTAGE: 28 VOLTS t 2*. WITH ALL SECONDARIES TERMINATED WITH A LOAD IMPEDANCE 
OF Z L « 5400 /85.7* AND WITH 28 i 0.1 VOLTS AT 800 ♦ 1 CYCLES APPLIED TO 

(3) T n! LOa'^VOL'TAGE: 29.30 VOLTS i 3X WITH ALL SECONDARIES OPEN AND WITH 28 i 0.1 VOLTS, 800 CPS APPLIED TO WINDING 1-2. 

(4) PHASE SHIFT: 0* TO +2°, AT RATED LOAD CONDITIONS, REFERRED TO PRIMARY. 

< ’ (5) RESISTANCE, DC: 105 OHMS MAXIMUM EACH SECONDARY. AT 25*C M(N _ 

D. DIELECTRIC WITHSTANDING VOLTAGE: - 

(1) SEA. LEVEL: 500 VOLTS RMS, MINIMUM. 

. ■ (2) 70,000 FEET: 300 VOLTS RMS, MINIMUM. I” ” 

E. INSULATION RESISTANCE: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. AT 25*C. 

f. INDUCED VOLTAGE TEST: APPLY 56 VOLTS, 1600 CPS MIN (1-2), SECONDARY OPEN PER MIL-T-27. *r- 

G. POLARITY: TERMINALS 1,3,5 AND 7 SHALL HAVE SAME INSTANTANEOUS POLARITY. 

3. DESIGN: 

A. ~~ AMBIENT TEMPERATURE RANGE: -18* TO ♦ 71*C. atf 

_ v B. WORKING VOLTAGE: 50 VOLTS. MAXIMUM. - - 

C. INPUT RATINGS: 28 VOLTS. 800 CYCLES. ' 

D. VIBRATION: PER MIL-T-27, EXCEPT THE FREQUENCY RANGE SHALL BE 10 TO 2000 CYCLES \ m t 

* at 20 G. WITH THE AMPLITUDE LIMITED TO 0.5 DA. 

E. LOAD IMPEDANCE: 5400 /85.T* . 

4:‘ SPECIAL CONDITIONING BY SUPPLIER: ..... 

A ALL TRANSFORMERS SHALL BE OPERATED (BURNED-IN) FOR B HOURS, AS SPECIFIED IN MIL-T-27, :Y: \\ 

IN THE OVERLOAD CONDITION (+130*0 AND 112* OF RATED INPUT VOLTAGE). : : • . 

B. THE TRANSFORMER PARAMETERS LISTED BELOW SHALL BE MEASURED PRIOR I I UNLESS OTHERWISE SPECIFIED 

TO AND UPON COMPLETION OF BURN-IN. ALL PARAMETERS SHALL BE -DIMENSIONS ARE IN INCHES 

WITHIN THE LIMITS SPECIFIED HEREIN. _ tolerances ON 

(1) RESISTANCE, PRIMARY AND SECONDARY_ fractions decimals MK5LES 

(2) DIELECTRIC WITHSTANDING VOLTAGE - - - 

l ' _ _DO NOT SCALE THIS DRAWING 

(3) SECONDARY VOLTAGES AND PHASE SHIFT. - 

————- SEE NOTES 

PROCURE ONLY FROM APPROVED SOURCES AS LISTED IN ND 1002034 FOR THIS DRAWINCj-1- heat treatment - 
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REQUIREHEN1S: 


GENERAL: ' 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70J27. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27, TYPE TF5SX09ZZ. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404 
CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: UNITS SHALL BE MARKED PER MIL-STD-1JO, WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL. PART NUMBER, TERMINAL IDENTIFICATION, POLARITY, AS WELL AS THE 
NASA DRAWING NUMBER AND REVISION LETTER. 


ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


upgraded to Class a r 
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SCHEMATIC 


3. DESIGN: 


PRIMARY (TERMINAL 1-2): 

(1) INPUT IMPEDANCE: 8>000 OHMS, MINIMUM WITH ALL SECONDARIES OPEN CIRCUITED, NO DC. AND 28V, 800CPS(1-2). 

(2) Q FACTOR: ONE (1). MINIMUM AT 800 CYCLES.28VOLTS. 

(3) RESISTANCE, DC: 6Q0HMS, MAXIMUM AT25*C. 

SECONDARY (TERMINALS 3-4. 5-6, 7-8): 

O) OyTPyTIMPEDANCEr laOOHMSMAXmUM OUTPUT IMPEDANCE IS MEASURED ON ONE WINDING AT A TIME WITH PRIMARY 
' SHORT CIRCUITED AND OTHER SECONDARIES OPEN DURING TEST. APPLY SUFFICIENT VOLTAGE TO CAUSE 5 MA AC IN 
PRIMARY, BOO CPS* 

(2) VOLTAGE: 28 VOLTS i 2*. WITH ALL SECONDARIES TERMINATED WITH A LOAD IMPEDANCE 
OF Z L « 5400 /85.7* AND WITH 28 t 0.1 VOLTS AT 800 1 1 CYCLES APPLIED TO 

, , THE PRIMARY. 

(3) NO LOAD VOLTAGE: 30.2 VOLTS MAX WITH ALL SECONDARIES OPEN AND WITH 28 i 0.1 VOLTS, 800 CPS APPLIED TO WINDING 1-2. 

(4) PHASE SHIFT: 0° TO ♦2*. AT RATED LOAD CONDITIONS, REFERRED TO PRIMARY. 

(5) RESISTANCE, DC: 105 OHMS MAXIMUM EACH SECONDARY, AT 25*C 

DIELECTRIC WITHSTANDING VOLTAGE: .. .500 MIN~ 

(1) SEA. LEVEL: 500 VOLTS RMS, MINIMUM. 

(2) 70,000 FEET: 300 VOLTS RMS, MINIMUM. _ _ 

INSULATION RESISTANCE: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. AT 25 # C. 00 

INDUCED VOLTAGE TEST: APPLY 56 VOLTS, 1600 CPS MIN (1-2), SECONDARY OPEN PER MIL-T-27. 

POLARITY: TERMINALS 1,3,5 AND 7 SHALL HAVE SAME INSTANTANEOUS POLARITY. 



AMBIENT TEMPERATURE RANGE: -18* TO +71*C. 

WORKING VOLTAGE: 50 VOLTS, MAXIMUM. 

INPUT RATINGS: 28 VOLTS, 800 CYCLES. ' 

VIBRATION: PER MIL-T-27, EXCEPT THE FREQUENCY RANGE SHALL BE 10 TO2000 CYCLES 
AT 20 G, WITH THE AMPLITUDE LIMITED TO 0.5 DA. 

LOAD IMPEDANCE: 5400 /B5.7*. 


4:' SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL TRANSFORMERS SHALL BE OPERATED (BURNED-IN) FOR 8 HOURS, AS SPECIFIED IN MIL-T-27 
IN THE OVERLOAD CONDITION (+130*0 AND 112* OF RATED INPUT VOLTAGE). 

B. THE TRANSFORMER PARAMETERS LISTED BELOW SHALL BE MEASURED PRIOR I-1- 

TO AND UPON COMPLETION OF BURN-IN. ALL PARAMETERS SHALL BE _ 

WITHIN THE LIMITS SPECIFIED HEREIN. 

(1) RESISTANCE, PRIMARY AND SECONDARY - 

(2) DIELECTRIC WITHSTANDING VOLTAGE - 

(3) SECONDARY VOLTAGES AND PHASE SHIFT. - 

PROCURE ONLY FROM APPROVED SOURCES AS LISTED IN ND 1002034 FOR THIS DRAWING_~~ 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MTL-T-27, TYPE TF5SX09ZZ. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED IN ND 1015404. 
CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: UNITS SHALL BE MARKED PER MIL-STD-130. WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION, POLARITY, AS WELL AS THE 
NASA DRAWING NUMBER AND REVISION LETTER. 


2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. PRIMARY (TERMINAL 1-2): 

' (1) INPUT IMPEDANCE: 8.000 OHMS, MINIMUM WITH ALL SECONDARIES OPEN CIRCUITED, NO DC. 

(2) Q FACTOR: ONE (1), MINIMUM AT 800 CYCLES. 

(3) RESISTANCE, DC: 40 OHMS, MAXIMUM. 


C. - SECONDARY (TERMINALS 3-4, 5-6. 7-8): 

(1) OUTPUT IMPEDANCE: 180 OHMS, MAXIMUM WITH PRIMARY SHORT CIRCUITED. 

(2) VOLTAGE: 28 VOLTS ♦ 2%, WITH ALL SECONDARIES TERMINATED WITH A LOAD IMPEDANCE 
OF Z L « 5400 /85.7* AND WITH 28 i 0.1 VOLTS AT 800 ♦ 1 CYCLES APPLIED TO 

THE PRIMARY. 

(3) PHASE SHIFT: 0* TO *2*, AT RATED-LOAD CONDITIONS,.REFERRED'TO PRIMARY. 

(4) RESISTANCE, DC: 130 OHMS, MAXIMUM. 

D. DIELECTRIC WITHSTANDING VOLTAGE: 

(1) SEA. LEVEL: 500 VOLTS RMS, MINIMUM. 

(2) 70,000 FEET: 300 VOLTS RMS, MINIMUM. 

E. INSULATION RESISTANCE: 10,000 MEGOHMS, MINIMUM AT 500 VOLTS DC. 

F. POLARITY: TERMINALS 1.3,5 AND 7 SHALL HAVE SAME INSTANTANEOUS POLARITY. 


3. DESIGN: 

A. AMBIENT TEMPERATURE RANGE: -55* TO *90*C. 
. B. WORKING VOLTAGE: 50 VOLTS, MAXIMUM. 


C. INPUT RATINGS: 28 VOLTS. 800 CYCLES. 

D. VIBRATION: PER MIL-T-27, EXCEPT THE FREQUENCY RANGE SHALL BE 10 TO 2000 CYCLES 
» AT 20 G, WITH THE AMPLITUDE LIMITED TO 0.5 DA. 

E. LOAD IMPEDANCE: 5400 /B5.7* . 

4.' SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL TRANSFORMERS SHALL BE OPERATED (BURNED-IN) FOR 8 HOURS. AS SPECIFIED IN MIL-T-27, 
IN THE OVERLOAD CONDITION (+130*C AND 112% OF RATED INPUT VOLTAGE). 


B. 


THE TRANSFORMER PARAMETERS LISTED BELOW SHALL BE MEASURED PRIOR 
TO AND UPON COMPLETION OF BURN-IN. ALL PARAMETERS SHALL BE 
WITHIN THE LIMITS SPECIFIED HEREIN. 

(1) RESISTANCE, PRIMARY AND SECONDARY 

(2) DIELECTRIC WITHSTANDING VOLTAGE 

(3) SECONDARY VOLTAGES AND PHASE SHIFT. 


PRGCURE ONLY FROM APPROVED SOURCES AS LISTED IN ND 1002034 FOR THIS DRAWING 


NEXT ASSY 


USED ON 


APPLICATION 


3 


2 


S060I0I 


l 


REVISIONS 


SYM 

DESCRIPTION 

DATE 

> 

r 

— 



_ 



FOR INFORMATION ONLY 

CLASS B RELEASE TDR Nit OOff DATE 

nty,(s2> 





QTY 

PART OR 

REQD 

IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


FIND 

NO. 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES 
±. ± ± 

DO NOT SCALE THIS DRAWING 


M I T 

INSTRUMENTATION LAS 
Cammidoc. Mam. 


MATERIAL 

SEE 


NOTES 


DRAWN 
CHECKEI 
APPROVi 
APPROVAL 


DATE 

hi » xpk <4 


rffilAVHirSr 




MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


TRANSFORMER, AUDIO FREQUENCY, 
800 CYCLE 

SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 

NONE 


NASA APPROVAL 


FINAL FINISH 


NONE 


MIT APPROVAL 


»val me&ji 


r $e2TlU>l/- 


CODE IDENT NO. 




SCALE NONE 


SIZE 


WT 


NASA DRAWING NO. 

1010405 

[SHEET | OF | 


T 


INCHES 

d ■ 1 ■ 1 ■ *- 


ti. 1 


I 2 

PHOTOGRAPHIC SCALE ONLY 














3 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIRIL.TT NOR ANT OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. ON BELL ANY 
PATENTED INVENTION THAT MAT IN ANT WAV BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305, GRADE 
1, CLASS B, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HERE¬ 
IN. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CON¬ 
TAINED IN ND 1013404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: UNITS SHALL BE MARKED (COLOR CODED) PER MIL-C-15305. 

F. PACKAGING AND PACKING: LEVEL C PER MIL-C-15305 (BEST COMMERCIAL PRACTICE). 
MARKING: UNIT PACKAGES, INTERMEDIATE PACKAGES, AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, PART 
NUMBER AND THE NASA DRAWING NUMBER. DASH NUMBER AND REV IS ION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD DATA.: SHALL BE GOLD PLATED DUMET PER ND 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE L- 
INDUCTANCE, Leff (♦25*0 

RESISTANCE. J 0C 

C. DIELECTRIC VOLTAGE (SEA LEVEL): 1400 VOLTS RMS. 

■70,000 FEET: 500 VOLTS,RMS. • 

D. MARKING: PER PARAGRAPH IE. 

3. DESIGN: 

A. AMBIENT TEMPERATURE: ♦ 90*C MAXIMUM. 

B. WORKING VOLTAGE: 500 VOLTS MAXIMUM. 

C. INDUCTANCE, EFFECTIVE (-55*C TO ♦125 , C): PER TABLE I, EXCEPT TOTAL TOLERANCE 
SHALL BE i 15 PERCENT. 

D. ALTITUDE: 70,000 FEET. 

E. LEAD PULL: FIVE (5) POUNDS, MINIMUM. 

4. SPECIAL CONDITIONING (BY SUPPLIER): 

A. ALL COILS SHALL BE BURNED IN FOR 50 HOURS AT I DC = RATED (SEE TABLE I) AT AN 
AMBIENT TEMPERATURE OF +90*C. INDUCTANCE CHANGE AT CONCLUSION OF BURN-IN 
SHALL NOT EXCEED INITIAL PURCHASE TOLERANCE. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
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1. GENERAL: 

A. INTERPRET DRAWING.IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305, GRADE 
1, CLASS B, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HERE¬ 
IN. 
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D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 
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NUMBER AND THE NASA DRAWING NUMBER. DASH NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD DATA.: SHALL BE GOLD PLATED DUMET PER ND 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305, GRADE 
1, CLASS B, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HERE¬ 
IN. QUALIFICATION APPROVAL AND GROUP B AND C TESTS ARE NOT APPLICABLE. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CON¬ 
TAINED IN ND 1015404, CLASS J. 

D. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305 


c MARKING- UNITS SHALL BE MARKED (COLOR CODED) PER MIL-C-15305. OR PRINTED WITH 
E ' MANUFACTURER'S NAME OR TRADE MARK INDUCTANCE VALUE AND TOLERANCE. 

F. PACKAGING AND PACKING: LEVEL C PER MIL-C-15305 (BEST COMMERCIAL PRACTICE) 

MARKING: UNIT PACKAGES. INTERMEDIATE PACKAGES. AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, PART 
NUMBER AND THE NASA DRAWING NUMBER. DASH NUMBER AND .REVISION LETTER. 

ACCEPTANCE AND INSPECTION: 

A. LEAD DATA.: SHALL BE GOLD PLATED DUMET PER ND 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE E. 

INDUCTANCE. Leff (♦25*C) 

, ■ -RESISTANCE, ;Rqq (STABILIZE FOR 24 HOURS BEFORE MAKING READING.) 

C. BIELECTHICiVOLTAGE (SEA LEVEL): 1400 VOLTS RMS. 

TOiOOO FEET: 3G0 VOLTS,RMS. • 


D. MARKING: PER PARAGRAPH IE. 
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B. WORKING VOLTAGE: 500 VOLTS MAXIMUM. 

C. INDUCTANCE, EFFECTIVE (-55«C TO +125«C): PER TABLE I. EXCEPT TOTAL TOLERANCE 
SHALL BE t 15 PERCENT. 

D. ALTITUDE: '70.000FEET. 

E. LEAD PULL: FIVE (5) POUNDS, MINIMUM. 

SPECIAL CONDITIONING (BY SUPPLIER): 

A. ALL COILS SHALL BE BURNED IN FOR 50 HOURS AT Iqc * RATED (SEE TABLE I) AT AN 
AMBIENT TEMPERATURE OF +90*C. INDUCTANCE CHANGE AT CONCLUSION OF BURN-IN 
SHALL NOT EXCEED INITIAL PURCHASE TOLERANCE, AFTER 24 HOUR WAITING PERIOD. 

B. ALL COILS SHALL BE TEMPERATURE CYCLED THROUGH 5 CYCLES WITH NOT MORE THAN 
A 15 SECOND TRANSFER TIME AS FOLLOWS: 20 MINUTES AT -55°C 

20 MINUTES AT +125°C 

INDUCTANCE AND Q CHANGES AT CONCLUSION OF TEMPERATURE CYCLING SHALL NOT EXCEED 
INITIAL PURCHASE TOLERANCE AFTER A 24 HOUR STABILIZATION PERIOD. 
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REQUIREMENTS: 
t. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305, GRADE 
1, CLASS B, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HERE¬ 
IN. QUALIFICATION APPROVAL AND GROUP B AND C TESTS ARE NOT APPLICABLE. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CON¬ 
TAINED IN ND 1015404, CLASS |. 

D. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305 

E. MARKING: UNJTS SHALL BE MARKED (COLOR CODED) PER MIL-C-15305, OR PRINTED WITH 
MANUFACTURER'S NAME OR TRADE MARK, INDUCTANCE VALUE AND TOLERANCE. 

F. PACKAGING AND PACKING: LEVEL C PER MIL-C-15305 (BEST COMMERCIAL PRACTICE). 

■MARKING: UNIT PACKAGES, INTERMEDIATE PACKAGES, AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/OR SYMBOL. PART 
NUMBER ANO THE NASA DRAWING NUMBER, DASHjWMBfiR AND .REVISION.LETTER. 

ACCEPTANCE AND INSPECTION: 

A. LEAD DATA: SHALL BE GOLD PLATED DUMET PER ND 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE £. 

INDUCTANCE, Leff (*25*C) 

■ 'RESISTANCE,,H D c (STABILIZE FOR 24 HOURS BEFORE MAKING READING.) 

it. DIELECTRIC "'VOLTAGE' (SEA LEVEL): 1400 VOLTS RMS. 

70;000 FEETr 360 VOLTS,RMS. 

D. MARKING: PER PARAGRAPH IE. 

DESIGN: 

A. AMBIENT TEMPERATURE: ♦ 90*C MAXIMUM. 

B. WORKING VOLTAGE: 500 VOLTS MAXIMUM. 

C. INDUCTANCE, EFFECTIVE (-55*C TO ♦125»C): PER TABLE I, EXCEPT TOTAL TOLERANCE 
SHALL BE t 15 PERCENT. 

D. ALTITUDE: 70.000 BEET. 

E. LEAD PULL: FIVE (5) POUNDS, MINIMUM. 

SPECIAL CONDITIONING (BY SUPPLIER): 

A. ALL COILS SHALL BE BURNED IN FOR 50 HOURS AT I DC = RATED (SEE TABLE I) AT AN 
AMBIENT TEMPERATURE OF *90*0. INDUCTANCE CHANGE AT CONCLUSION OF BURN-IN 
SHALL NOT EXCEED INITIAL ' TOLERANCE, AFTER 24 HOUR WAITING PERIOD. 

B. ALL COILS SHALL BE TEMPERATURE CYCLED THROUGH 5 CYCLES WITH NOT MORE THAN 
A 20 MINUTE TRANSFER TIME AS FOLLOWS: 20 MINUTES AT -55°C 

20 MINUTES AT +125°C 

INDUCTANCE AND-Q"CHANGES AT CONCLUSION OF TEMPERATURE CYCLING SHALL NOT EXCEED 
INITIAL . .. TOLERANCE AFTER A 24 HOUR STABILIZATION PERIOD. 



PROCURE ONLY FROM APPROVED SOURCES LISTED INN. 
ND 1002034 FOR THIS DRAWING. 


3 


2 



_ 1.250 _ 
MIN 

2 LEADS 




, .550 MAX 

CVER SOLDER 


SHEET 1 I SHEET 2 
REVISION STATUS OF SHEETS 

UNLESS OTHERWISE SPECIFIED 

- DIMENSIONS ARE IN INCHES 

TOLERANCES ON 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambridoc. Mam. 


FRACTIONS DECIMALS ANGLES DRAWN ;j 

^ dr 

_ _ — CHECKEI 

DO NOT SCALE THIS DRAWING APPROV/ 

MATERIAL __ 


SEE NOTES 


HEAT TREATMENT 


FINAL FINISH 


NASA APPROVAL. 


MIT APPROVAL*! 


SEE TABLE 



NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


COIL f RF f CHOKE 

I 

I 

SPECIFICATION qONTROL DRAWING 


CODE IDENT NO. I SIZE 


I SCALE NONE I WT 


NASA DRAWING NO. 

1010406 




SHEET | OF 2 


INCHES 


0-i £ * 

[ | photographic scale only 







































3 


2 


NOTICE — WHEN COVERNMCNT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


- _ TABLE I 

EtECTBICAL CHARACTER 1STICS AT ♦25?C.-UNLESS, 


90*0101 


_ REVISIONS 

DESCRIPTION 


DATE I APPROVAL 


LEAD DIA 


UPGRADED TO CLASS A' 




DASH 

Leff 

Qeff 

• f 

h 



"p 


Rp 

r dc 

IDC** 

Joe* 

NUMBER 

± 10* 

MIN 


MIN 

♦ 20* 


M N 


eun_ 

MAX 

MAX 

(INCR. 

- 

uH 

4 f 

4 f 

me 

me 

......pi _ 

k n 

me 

k fi 

me 

n 

mA 

mA 

-1 

100.000 

14.4 

.079 

0.11 

12.2 

918 

0.060 

1140 

0.14 

678.0 


2.5 

-2 

68,000 

T8i4 

.079 

0.13 

13.2 

675 

0.079 

1020 

0.16 

580.0 

16 

3.0 

-3 

47.000 

18:4 

.079 

0.16 

13.5 

623 

0.10 

980 

0.20 

473.0 

19 

3.2 

-4 

33.000 

21.6 

.079 

0.19 

13.3 

780 

0.15 

850 

0.24 

343.0 

21 

3.7 

-5 

’ 22,000 

21.6 

.079 

0.25 

11.6 

536 

0.15 

710 

0.31 

274.0 

_**. 

5.0 

-6 

100 

41.6 

2.5 

10.00 

1.7 

62 

5 

44 

12.5 

3.5 

168 

60 

-7 

8.2 

40.0 

7.9 

50.00 

.78 

45 

20 

48 

57.0 

1.32 

344 

180 

-8 

1.0 

37.6 

25.0 

140.00 

.84 

13 

75 

12 

164.0 

.070 

1200 

650 

-9 

1.5 

36.0 

7.9 

115.00 

.83 

17 

50 

17 

135.0 

.12 

1000 

530 

-10 

2.2 

36.0 

7.9 

100.00 

.73 

21 

40 

25 

112.0 

.19 

820 


-11 

3.9 

35.2 

7.9 

75.00 

.73 

33 

30 

32 

84.0 

.40 

590 

310 

-12 

22-0 

V».8 

2.5 

41.00 

.40 

9 

15 

10 

52-0 

.96 

—3TT1 

125 

-13 

33.0 

36.0 

2:5 

34.00 

.48 

14 

12 

13 

40.0 

1.37 

_ 277 


-14 

47.0 

41.6 

2.5 

27.00 

.48 

19 

12 

16 

34.0 

2.11 

218 

155 

-15 

0.47 

35.2 

25 

235.00 

.67 

27 

100 

35 

230. 

0.1 

iooo 

1000 

-16 

0.39 

35.2 

' 25 

555.00 ■ 

— TT~ 

23 

TOO 

— w 

230. 

,_J385, 

'1100 " 

TTTJ0— 

-17 

0.33 

36.8 

25 

280.00 

.67 

19 

100 

33 

230. 

.075 

1300 

T553 

-18 

0.27 

37.6 

25 

290.00 

.67 

16 

100 

31 

" 230. 

.045 

TSSo 

T5o3 


REVISED PER TDRR OLflJ 
REVISED PER TDRR 6Z?Z/ 
REVISED PER TDRR n 


U)lL 


•CURRENT TO CAUSE FIVE*PERCENT REDUCTION IN INDUCTANCE. 
•• DERATE LINEARLY FROM +90 # C TO ♦I25*C. 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

± ± ± 

DO NOT SCALE THIS DRAWING 
MATERIAL. 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambridge. Mass. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


NEXT ASSY | U! 
APPLICATION 


I HEAT TREATMENT 


FINAL FINISH 


DRAWN . 
CHECKED AjLjU 
APPROVAL-^?—! 
APPROVAL_ 

NASA APPROVAL. 
MIT APPROVAL^ 


. DATE ff/fltt.LS 

* 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

C0IL f Rf, CHOKE 

I 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. SIZE 

C 

SCALE NONE WT 


| 1 
■ i 


NASA DRAWING NO. 

1010406 

| SHEET 2 OF 2 

1 



J PHOTOGRAPHIC SCALE ONLY 















3 


NOTICE — WHEN GOVERNMENT DRAWINGS. *”SLJrT 1 T «2 ii T 2"*°nFr E |NITrLY 
ARE USED FOR ANY PURPOSE OTHER THAN IN *ITH ADEFINITELY 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY °» LI «*TION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OB 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE, UZIL Q* SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 
t. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305, GRADE 
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IN. QUALIFICATION APPROVAL AND GROUP B AND C TESTS ARE NOT APPLICABLE. 
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PRESERVATION, PACKAGING,PACKING AND CONTAINER MARKING PER 
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LEAD DATA.: SHALL BE GOLD PLATED DUMET PER ND 1015401. A CERTIFICATE OF 
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REQUIREMENTS: 


GENERAL: 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305, GRADE 
t, CLASS B, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HERE¬ 
IN. QUALIFICATION APPROVAL AND GROUP B AND C TESTS ARE NOT APPLICABLE. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CON¬ 
TAINED IN ND 1015404. CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF Mll-C-15305 

PRESERVATION, PACKAGING,PACKING AND CONTAINER MARKING PER t ‘ l;iD 
ND 1002215, CLASS I. CODE I. . .. '.u, ...... . . 


ACCEPTANCE AND INSPECTION: 

A. LEAD DATA: SHALL BE GOLD PLATED DUMET PER ND 1015401. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE L 
INDUCTANCE. Leff (>25»C) 

RESISTANCE,;0 DC (STABILIZE FOR 24 HOURS BEFORE MAKING READING.) 

C. DIELECTRIC-VOLTAGE (SEA LEVEL): 1400 VOLTS RMS. 70,000 FEET: 560 VOLTS RMS. 

D. MINIMUM MARKING: UNITS SHALL BE MARKED PERMANENTLY AND LEGIBLY WITH THE LAST THREE DIGITS OF 
THE NASA DRAWING NUMBER AND APPLICABLE DASH NUMBER, REVISION LETTER, SERIAL NUMBER AND/OR LOT 
CODE NUMBER.. MANUFACTURER'S PART OR TYPE HUMBER MAY APPEAR ON PART AND PACKAGE. 

DESIGN: 

A. AMBIENT TEMPERATURE: ♦ 90*C MAXIMUM. 

B. WORKING VOLTAGE: 500 VOLTS MAXIMUM. 

C. INDUCTANCE, EFFECTIVE (-55*C TO ♦125 , C): PER TABLE I, EXCEPT TOTAL TOLERANCE 
SHALL BE ♦ 15 PERCENT. 

D. ALTITUDE: ‘70.000 FEET. 1. 

E. LEAD PULL: FIVE (5) POUNDS, MINIMUM. 

■ -‘UNO 'BY S> >'■ Li-': 

SPECIAL CONDITIONING 

EACH LOT SHALL BE TEMPERATURE, CYCLED BY THE VENDOR AND TEST DATA SUPPLIED WITH EACH LOT. 1 . ,"' * ‘ 
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STEP 2. PERFORM SIN (6) CYCLES, EACH CYCLE CONSISTS OF 125°C FOR 30 MIN, 25°C FOR 15 MIN, -55°C FOR 
j - 30 MIN AND RETURN TO 25°C FOR 15 MIN.DURING THE 6TH CYCLE MEASURE INDUCTANCE AND Q WITHIN 2 

\ MINUTES AFTER REMOVAL FROM THE EXTREME TEMPERATURE OF 125°C AND -55°C. IF THE INDUCTANCE IS NOT 
WITHIN 10% OF THE INITIAL VALUE THE PART IS REJECTED. WITHIN 1/2 HOUR AFTER TERMINATION OF THE 
SEVENTH CYCLE THE INDUCTANCE SHOULD BE WITHIN THE SPECIFIED LIMITS. 
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IN ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHIR DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN "£**** 

LICENSING THE HOLDER OR ANY OTHER PERSON OR corporation, on convey- 
VnG any RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR BELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 


t. 


B. 


1 , 


F. 


2 . 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-C-15305, GRADE 

aflSS except AS AND in addition to the requirements specified here¬ 
in. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CON¬ 
TAINED IN ND 1015404, CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

MARKING: UNITS SHALL BE MARKED (COLOR CODED) PER MIL-C-15305. 

PACKAGING AND PACKING: LEVEL C PER MIL-C-15305 (BEST COMMERCIAL PRACTICE). 
MARKING- UNIT PACKAGES. INTERMEDIATE PACKAGES, AND EXTERIOR SHlPPIN G CON¬ 
TAINERS SHALL BE MARKED WITH THE MANUFACTURER'S NAME AND/OR SYMBOL. PART 
NUMBER AND THE NASA DRAWING NUMBER, DASH NUMBER AND REV ISI ON LETTER. 

ACCEPTANCE AND INSPECTION: 

A LEAD DATA- SHALL BE GOLD PLATED DUMET PER ND 1015401. A CERTIFICATE OF 
* COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE L 
INDUCTANCE, Leff (+25*C) 

RESISTANCE. R D c 

DIELECTRIC-VOLTAGE (SEA LEVEL): 1400 VOLTS RMS. 

'70,000 FEET: 500 VOLTS,RMS. ' 


B. 


C. 


3. 


D. MARKING: PER PARAGRAPH IE. 

DESIGN: 

A. AMBIENT TEMPERATURE: ♦ 90*C MAXIMUM. 
WORKING VOLTAGE: 500 VOLTS MAXIMUM. 


B. 

C. 


INDUCTANCE, EFFECTIVE (-55*C TO +125*C): 
SHALL BE ♦ 15 PERCENT. 


PER TABLE I, EXCEPT TOTAL TOLERANCE 


4. 


D. ALTITUDE: 70,000 FEET. 

E. LEAD PULL: FIVE (5) POUNDS, MINIMUM. 
SPECIAL CONDITIONING (BY SUPPLIER): 

A. 


ALL COILS SHALL BE BURNED IN FOR 50 HOURS AT Iqc * RATED (SEE TABLE I) AT AN 
AMBIENT TEMPERATURE OF +90*0. INDUCTANCE CHANGE AT CONCLUSION OF BURN-IN 
SHALL NOT EXCEED INITIAL PURCHASE TOLERANCE. 
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REPLACED BY REV B WITH CHANGES 
PER TDRR 62ZIO 



A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORN TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 

ND 1015404, CLASS 2. 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED IN 
ND 1002047. 

D. PACKAGING AND PACKING: UNITS TO BE PACKED IN ACCORDANCE WITH COMMERCIAL 
PACKAGING PER MIL-P-116, METHOD III. 

E. UNITS SHALL BE IN ACCORDANCE WITH MIL-T-27 INCLUDING REQUIREMENTS SPECIFIED 
HEREIN. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD MATERIAL: LEADS SHALL BE GOLD PLATED IRON NICKEL ALLOY (DUMET) PER 
NASA DOCUMENT 1015401. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. LEADS SHALL BE INSULATED WITH COLOR CODED 
NYLON SLEEVE. 

(2) MARKING: UNIT SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-130 WITH 
■MANUFACTURER'S NAME, CODE OR SYMBOL, PART NUMBER, MIL TYPE NUMBER, AND 
LEAD COLOR CODE INFORMATION. 

(3) FINISH:, BLACK, SHADE 37038 PER FED-STD-595. 

B. .ELECTRICAL REQUIREMENTS: PER TABLE I. 

OESIGN REQUIREMENTS: 

k. UNITS SHALL BE ,IN ACCORDANCE WITH MIL?Tt27, TYPE DESIGNATION TF4RX13YY. 

B. POLARITY: BROWN AND YELLOW SHALL HAVE THE SAME INSTANTANEOUS POLARITY. 

SPECIAL CONDITIONING BY MANUFACTURER : 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLEO FOR 5 CYCLES PER MIL-STD-202B METHOD 102A 
EXCEPT THAT THE TEMPERATURES SHALL BE ■'55*C, >25*C AND *105*C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT SHALL BE 
TESTED FOR CONTINUITY A.T>EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT 
, ROOM TEMPERATURE UNIT SHALL PASS;NORMAL PRODUCTION.TESTS. 
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REPLACES REV A WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZtiO 




REQUIREMENTS: 


GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER, MANUFACTURER’S 
SERIAL NUMBER AND CONNECTION DATA. THE MANUFAC¬ 
TURER’S PART OR TYPE NUMBER MAY APPEAR ON THE 
PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 
0.016 1 0.001 DIA. UNTIL THIS MATERIAL IS 
AVAILABLE IN PRODUCTION (AT WHICH TIME THIS 
DRAWING WILL BE UPDATED BY CHANGE) THE LEAD 
MATERIAL SHALL BE DUMET ALLOY 0.017 1 0.002 DIA., 

GOLD PLATED AND NYLON INSULATED. LEADS SHALL 
BE COLOR CODED AND ENDS SHALL BE STRIPPED AS SHOWN. 

IN ALL OTHER RESPECTS, LEADS SHALL CONFORM TO 
ND-1015401. A CERTIFICATION OF COMPLIANCE WITH 
THIS LEAD MATERIAL REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R, LIFE EXPECTANCY X, FAMILY 13, IN 
AN AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING AND AFTER THE FOLLOWING 


1.250 


EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* 
MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 49 VOLTS MAXIMUM INSTANTANEOUS 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNNENT PROCUREMENT OPERATION THE UNITEO STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMUIATEO. FURNISHED OR 
IN ANY WAY SUPPLIEO THE SAIO 0RAWIN6S. SPECIFICATIONS ON OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

licensing the holder or any other person or corporation, or convey¬ 
ing ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT NAY IN ANY WAV BE RELATED THERETO 


REVISIONS 

DESCRIPTION 


THIS SHEET ADDED AND UPGRADED TO 
CLASS A RELEASE PER TDRR OZZZO 




SPECIAL CONDITIONING: (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FC* 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND +105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION 
TESTS. 




TABLE I 

INSPECTION TESTS 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 . 

PARAGRAPH I 

4.7.3.2.1 SEALIN6 _ 

4.7.5 DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN 

_ WINDINGS AND CASE. _ 

4.7.6 INDUCED V0LTA6E: APPLY 62 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 

_ SECONDARY OPEN. _ 

4.7.7 INSULATION RES I STANCE; 10,000 MEGOHMS MINIMUM AT 25°C.(USE 100 VDC.) 

4.7.9.3 DC RESISTANCE (AT 25°0iR(BROWN-BLUE) 975 OHMS MAXIMUM R(YELL0W-6REEN)= 

_ 156 OHMS MAXIMUM. _ 

4.7.9.4 INDUCTANCE: SHALL BE 1.6 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 1 MADC 

_ (BROWN TO BLUE) _ 

4.7.9.5 DISTORTION (AT 1 KC): 5% MAXIMUM WITH 1500 OHM LOAD AT 100 MW OUTPUT 

4.7.9.7 FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) *3 DB FROM 300 CPS TO 

20 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD YELLOW TO 
GREEN OF 1500 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 1 
_ MADC. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. _ 

4.7.9.14 POLARITY: LEADS BROWN AND YELLOW SHALL BE OF LIKE POLARITY. _ 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1 KC(BROWN TO BLUE) V(BR0WN TO BLUE) 
/V(YELLOW TO GREEN)=2.58:1 A 3« V(YELL0W TO BLACK)/V(BLACK TO GREEN)= 
_1 12% V(BROWN TO RED)/V(RED TO BLUE) = 1 t 2% _ 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE RCCAROCO BY INPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 

ND 1015404, CLASS 2. 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED IN 
ND 1002047. 

D. PACKAGING AND PACKING: UNITS TO BE PACKED IN ACCORDANCE WITH COMMERCIAL 
PACKAGING PER MIL-P-116, METHOD III. 

E. UNITS SHALL BE IN ACCORDANCE WITH MIL-T-27 INCLUDING REQUIREMENTS SPECIFIED 
HEREIN. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD MATERIAL: LEADS SHALL BE GOLD PLATED IRON NICKEL ALLOY (DUMET) PER 
NASA DOCUMENT 1015401. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. LEADS SHALL BE INSULATED WITH COLOR CODED 
NYLON SLEEVE. 

(2) MARKING: UNIT SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-130 WITH 
^MANUFACTURER’S NAME, CODE OR SYMBOL, PART NUMBER, MIL TYPE NUMBER, A.ND 
LEAD COLOR CODE INFORMATION. 

(3) FINISH:, BLACK,-SHADE 37038 PER FED-STD-595. 
f B. .ELECTRICAL REQUIREMENTS: PER TABLE I. 

3. DESIGN REQUIREMENTS: 

A. UNITS SHALL BE IN ACCORDANCE WITH MIL-Tt27, TYPE DESIGNATION TF4RX13YY. 

B. POLARITY: BROWN AND YELLOW SHALL HAVE THE SAME INSTANTANEOUS POLARITY. 

.4. SPECIAL CONDITIONING BY MANUFACTURER : 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202B METHOD 102A 
EXCEPT THAT THE TEMPERATURES SHALL BE -55*C,^25*C AND *105*C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE.LAST CYCLE THE UNIT SHALL BE 
TESTED FOR CONTINUITY AT >EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT 
ROOM TEMPERATURE UNIT SHALL RASS ;NORMAL PRODUCT ION .TESTS. 
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REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 1. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002054. 

D. PACKAGING AND PACKING: UNIT PACKAGING ANO PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P-19491, LEVEL A, IN BOTH INSTANCES. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE NASA 

\ DRAWING NUMBER AND REVISION LETTER. 

ACCEPTANCE AND INSPECTION: 

A. LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

(1) INTERBASE RESISTANCE, RgBO (♦150*0 

(2) INTRINSIC STANDOFF RATIO ,<1 

(3) EMITTER REVERSE CURRENT. I EOl 

(4) PEAK POINT EMITTER CURRENT, Ip 

| (5) VALLEY EMITTER CURRENT. Iy 

C MARKING: MARK EACH PART PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, TYPE DESIGNATION, DATE CODE, LOT CODE AND 
SERIAL NUMBER. 

OESIGN: 

STORAGE TEMPERATURE (T sta ) AND STABILIZED OPERATING TEMPERATURE * -65* 
TO *175*0. 

UNSTABILIZED OPERATING TEMPERATURE: -65* TO *140*0. 

ELECTRICAL RATINGS: PER TABLE I. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

POWER DISSIPATION, RMS: 

STABILIZED, AT *25*C AMBIENT TEMPERATURE: 450 MILLIWATTS, MAXIMUM. 
UNSTABU-IZED. AT *25*C AMBIENT TEMPERATURE: 390 MILLIWATTS, MAXIMUM. 

DERATING: 2.G «W/*C (Bj fl » 385*C/ W). 

SPECIAL CONDITIONING (BY SUPPLIER): 

A. BURN-IN: PARTS SHALL BE BURNED-IN AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE, T A « *55* i 5*C. 

(2) TIME, t ■ 240 HOURS, MINIMUM. 

(3) USE CIRCUIT SPECIFIED IN FIGURE 1. 
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ND 1002034 FOR THIS DRAWING. 
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TABLE I 


| MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS TA * *25*C 

EMITTER 

CURRENT 

PEAK 

EMITTER 

VOLTAGE 

REVERSE 

EMITTER 

CURRENT 

RMS 

POWER 

DISSIPATION 

iiC 

V B2E 

Ie 

P t (RMS) 

A 

VDC 

mA 

mW 

2 

60 

70 

450 STABILIZED 

390 UNSTABILIZED 


TABLE II 


ELECTRICAL CHARACTERISTICS AT TA = 425*C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LI 

MITS 

MINIMUM 

MAXIMUM 

UNIT 

INTERBASE RESISTANCE 

V BB « 3 VOC; I E = 0 

Rbbo 

6200 

9100 

OHMS 

INTERBASE RESISTANCE 

V BB » 3 VOC; I E x 0; T x +150*C 


6200 

18,000 

OHMS 

INTRINSIC STANDOFF RATIO 

Vrr * 10 VDC 

a 

0.56 

0.68 

- 

EMITTER SATURATION VOLTAGE 

V BB * 10 VDC; I E * 50 mA 

V E (sat) 

- 

4.3 

VDC 

MODULATED INTERBASE CURRENT 

V BB X 10 VDC; I E x so mA 

I B 2 (mod) 

6.8 

22 

mA 

PEAK POINT EMITTER CURRENT 

V BB x 25 VDC 

_J»_ 

- 

15 

uA 

VALLEY EMITTER CURRENT 

Vbb s 20 VDC; Rr? = 100 0 

Iv 

8 

- 

mA 

EMITTER REVERSE CURRENT 

V fi7F = 10 VDC; Tj x +150*C 

Ifoi 

- 

20 

uA 

EMITTER BASE (2) TWO VOLTAGE 

I EB 2 * 12 uA; I B i = p 

. v EB2 

60 

- 

VDC 

BASE (1) ONE PEAK PULSE VOLTAGE 

SEE FIGURE 2 

V 0B1 

3 

- 
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NOTICK - WHEN GOVERNMENT DRAWINGS SRECITICATIONS OR OTHER DATA 
AM USED I OR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OETINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITEO STATES GOVERN¬ 
MENT THEREST INCURS NO RESPONSIRILITV NOR ANT OBLIGATION WHATSOEVER. 
AMO THE TACT THAT THE GOVERNMENT MAT HAVE FORMULATSO. FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER ORTA IS 
MOT TO RE REGARDED DT IMPLICATION OR OTHERWISE AS IN ANT MANNIR 
licensing the holoer or ant other person OR CORPORATION, or convet- 
IMG AMT RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL ANf 
PATENTED INVENTION TMAT MAT IN ANT WAT RE MLATED THERETO 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS ABBREVIATIONS AND REFERENCE DES¬ 
IGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS PRE¬ 
SCRIBED IN MlL-D-70327. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS AS CONTAINED IN ND 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P-19491, LEVEL A, IN BOTH IN¬ 
STANCES. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER 
AND MANUFACTURER'S NAME. 


ACCEPTANCE AND INSPECTION: 

LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

INTERBASE RESISTANCE, RBB0 AT Ta = ♦100°C 
INTRINSIC STANDOFF RATIO, Y\, AT TA = ^OC 
EMITTER REVERSE CURRENT, lE01» AT Ta * ♦100°C 
PEAK POINT EMITTER CURRENT, l D , AT Ta = +25°C 
VALLEY EMITTER CURRENT, lv, AT Ta = ♦25°C 

MARKING: MARK EACH PART PER MIL-STD-130 WITH THE MANUFAC¬ 
TURER'S NAME AND/OR SYMBOL, NASA DRAWING NUMBER AND REVI¬ 
SION LETTER, AND SERIAL NUMBER TO INDICATE COMPLETION 
OF BURN-IN. THE MANUFACTURER'S PART NUMBER, DATE CODE AND 
LOT CODE MAY APPEAR ON THE PART AND PACKAGE. 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE (T sto ) AND STABILIZED OPERATING TEMPER¬ 
ATURE = -65° TO ♦175°C. 

UNSTABILIZED OPERATING TEMPERATURE: -65° TO ♦140°C. 
ELECTRICAL RATINGS: PER TABLE I. 

ELECTRICAL CHARACTERISTICS: Ftn ...U£ II. 

POWER DISSIPATION, RNS: 

STABILIZED, AT *25°C AMBIENT TEMPERATURE: 350 MILLI¬ 
WATTS, MAXIMUM. 

UNSTABILIZED, AT *25°C AMBIENT TEMPERATURE: 290 MILLI¬ 
WATTS, MAXIMUM. 

DERATING: 2.34 wW/°C (Bj A = 428°C/W). 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

INTERBASE RESISTANCE, RbBO AT Ta - 100°C 
INTRISIC STANDOFF RATIO, AT TA = +25°C 
EMITTER REVERSE CURRENT, I£01. AT TA = ♦lOC’C 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREOUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
TmE FREQUENCY DiSTRioiiTICJi GF THE PERCENT CHANCE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWIN6 REQUIREMENTS OR HAVING CHANGED 
MORE THAN 2% IN INTRINSIC STANDOFF RATIO (l\) OR 25^ IN 
INTERBASE RESISTANCE (RflBO) F R «* THEIR NOMINAL VALUES 
SHALL NOT BE ACCEPTABLE. 
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SPECIAL CONDITIONING (BY SUPPLIER): 

BURN-IN: PARTS SHALL BE BURNED-IN AT THE FOLLOWING CONDI¬ 
TIONS: 

AMBIENT TEMPERATURE, T A = +55° ♦ 5°C. 

TIME, t = 240 HOURS, MINIMUM. - 

USE CIRCUIT SPECIFIED IN FIGURE 1. - 

POWER DISSIPATION, MAX: 117 MILLIWATTS ' - 

(STABILIZED) _ 
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_ TABLE I _ 

WUFACTURER’S AB SOLUTE MAXIM UM RATINGS TA = +25°C 
(UTTER I EMITTER I EMITTER I POWER 

JRRENT VOLTAGE CURRENT DISSIPATION 

PEAK REVERSE RMS ___ 

1C Vb 2E _!•_ Pt (PMS) _ 

A VDC mA mW 

2 60 70 350 STABILIZED 

290 UNSTABILIZED 


El A TYPE 
DESIGNATION 
(FOR REFERENCE ONLY) 

2N2420A 


ELECTRICAL CHARACTERISTICS 


TABLE II _ 

AT TA = *25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITION 

SYMBOL 

: SPECIi 
MIN. 

FI CATION 
MAX. 

Liwr 

UNIT 

INTERBASE RESISTANCE 

VBB = 3 VDC: lE = 0 

r BB0 

6200 

9100 

OHMS 

INTERBASE RESISTANCE 

Vbb = 3 VDC; l E = 0; T A = ♦lSQOC 

6200 

18,000 

OHMS 

INTERBASE RESISTANCE 

Vbb = 3 VDC; Ie s 0; T A = ♦ 100 °c RbbO 

6200 

15,500 

OHMS 

INTRINSIC STANDOFF RATIO 

Vbb = vdc 

J_ 

0.56 

0.68 

- 

EMITTER SATURATION VOLTAGE 

Vbb = VDC; If = 50 mA 

VE(sat) 


♦.3 

VDC 

MODULATED INTERBASE CURRENT 

Vbb = 10 VDC; lE - 50 mA 

lB2(mod) 

6.8 

22 

mA 

PEAK POINT EMITTER CURRENT 

Vbb = 25 VDC 

•p 

- 

15 

uA 

VALLEY EMITTER CURRENT 

Vbb = 20 VDC; RB2 = 100 JL 

«V 

8 

- 

mA 

EMITTER REVERSE CURRENT 

VB2E = 10 VDC; T A = ♦150°C 

1 E01 

mm 

20 

uA 

EMITTER REVERSE CURRENT 1 

Vfl2E = 10 VDC; T A = ♦100°C 

■eoi 

- 

16 

uA 

EMITTER BASE (2) TWO VOLTAGE 

IEB2 = 12 uA; 1B1 s 0 

VEB2 

60 


VDC 

BASE (1) ONE PEAK PULSE VOLTAGE 

SEE FIGURE 2 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 1. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002054. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN 
ACCORDANCE WITH MIL-P-19491. LEVEL A, IN BOTH INSTANCES. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE NASA 
DRAWING NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

(1) INTERBASE RESISTANCE, RgBO ( + 150*C) 

(2) INTRINSIC STANDOFF RATIO, 

(3) EMITTER REVERSE CURRENT, I EOl 

(4) PEAK POINT EMITTER CURRENT, Ip 

, (5) VALLEY EMITTER CURRENT. I v 

C. MARKING: MARK EACH PART PER MIL-STD-130 WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, TYPE DESIGNATION, DATE CODE, LOT CODE AND 
SERIAL NUMBER. 

3. DESIGN: 

• STORAGE TEMPERATURE (T stg ) AND STABILIZED OPERATING TEMPERATURE * -65* 
TO *175*C. 

UNSTABILIZED OPERATING TEMPERATURE: -65* TO *140*C. 

ELECTRICAL RATINGS: PER TABLE I. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

’ POWER DISSIPATION, RMS: 

STABILIZED, AT +25*C AMBIENT TEMPERATURE: 450 MILLIWATTS, MAXIMUM. 
UNSTABJUZED, AT *25*C AMBIENT TEMPERATURE: 390 MILLIWATTS, MAXIMUM. 
DERATING: 2.6 mW/*C (Oja « 385*C/ W). 

4. SPECIAL CONDITIONING (BY SUPPLIER): 

A. BURN-IN: PARTS SHALL BE BURNED-IN AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE, T A « *55» i 5*C. 

(2) TIME, t « 240 HOURS, MINIMUM. 

(3) USE CIRCUIT SPECIFIED IN FIGURE 1. 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1 ) INTERBASE RESISTANCE, Rbbo ( + 150*C) 

(2) INTRINSIC STANDOFF RATIO,Q. 

(3) EMITTER REVERSE CURRENT, Ieq, 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH CHARACTER¬ 
ISTIC FROM ITS INITIAL READING. UNITS FAILING TO MEET INITIAL 
DRAWING REQUIREMENTS OR HAVE CHANGED MORE THAN 2* IN INTRINSIC 
STANDOFF RATIO (OL) OR 25* IN INTERBASE RESISTANCE (Rbbo) fro * 
THEIR NOMINAL VALUES SHALL NOT BE ACCEPTABLE. 
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TABLE I 


| MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS TA * +25*C | 

EMITTER 

CURRENT 

PEAK 

EMITTER 

VOLTAGE 

REVERSE 

EMITTER 

CURRENT 

RMS 

POWER 

DISSIPATION 

iiC 

V B2E 

Ie 

P t (RMS) 

A 

VDC 

mA 

mW 

2 

60 

70 

450 STABILIZED 
390 UNSTABILIZED 


TABLE II 


ELECTRICAL CHARACTERISTICS AT TA = ^•C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LI 

MITS 

MINIMUM 

MAXIMUM 

UNIT 

INTERBASE RESISTANCE 

V BB x 3 VDC; I E X 0 

Rbbo 

6200 

9100 

OHMS 

INTERBASE RESISTANCE 

V BB « 3 VDC; I E » 0; T x +150*C 

6200 

18.000 

OHMS 

INTRINSIC STANDOFF RATIO 

V BB = 10 VDC 

fl 

0.56 

0.68 

- 

EMITTER SATURATION VOLTAGE 

V BB = 10 VDC; I E = 50 mA 

VE(sat) 

- 

4.3 

VDC 

MODULATED INTERBASE CURRENT 

V BB X 10 VDC; I E X 50 mA 

lB2( mod ) 

6.8 

22 

mA 

PEAK POINT EMITTER CURRENT 

V BB « 25 VDC 

i D 

- 

15 

uA 

VALLEY EMITTER CURRENT 

V BB x 20 VDC; R b ? = 100 (1 

IV 

8 

- 

mA 

EMITTER REVERSE CURRENT 

V b ?f = 10 VDC; Tj = +150*C 

Ipm 

- 

20 

uA 

EMITTER BASE (2) TWO VOLTAGE 

IEB2 = 12 uA; Ibi = 0 

v eb? 

60 

- 

VDC 

BASE (1) ONE PEAK PULSE VOLTAGE 
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MlL-D-70327. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-C-11272/1 TYPE 

CY10C_, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 

SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
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D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002045. 
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SPECIFIED IN TABLE I. 
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CY10C-, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS * 

SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002045. 
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PRESCRIBED IN MlL-D-70327. 
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PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
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UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11272 EXCEPT 
AS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER OUTLINE 

LEAD DATA: DUMET, COPPER CLAD, GOLD PLATED. A CERTIFI¬ 
CATE OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE PER¬ 
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DESIGN REQUIREMENTS: (CONTINUED) 

ENVIRONMENTAL: 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-4- m OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 
ND 100204-5 SHALL BE t .75* OR 0.75 UUF WHICH EVER IS 
THE GREATER. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 50 HOURS 
MINIMUM AT 1500 VDC AT A TEMPERATURE OF ♦25°C. 
FOLLOWING BURN-IN ALL CAPACITORS SHALL MEET THE FOLLOWING! 
CAPACITANCE AND TOLERANCE: PER TABLE I. 

INSULATION RESISTANCE: 100,000 MEGOHMS MIN. 
DISSIPATION FACTOR: 0.001 MAX. 
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REQUIREMENTS: 

1- GENERAL: 

A. INTERPRET DRAWING in ACCORDANCE WITH STANDARDS PRESCRIBED BY MlL-D-70327.- 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN ND1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS SPECIFIED IN ND1002045 
UNLESS MODIFIED OR AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11272 EXCEPT AS SPECIFIED HEREIN. 

2. INSPECTION ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE 

(2) LEAD DATA: LEAD SHALL MEET THE REQUIREMENTS OF PS 1015401 WITH THE FOLLOWING EXCEPTIONS: 
PARAGRAPHS 3.2, 3.3.1, 4.0 WILL NOT APPLY 

THE COPPER SLEEVING SHALL BE DISTRIBUTED OVER THE CORE SO THAT A MINIMUM THICKNESS OF COPPER 
MEASURED RADIALLY AT ANY POINT SHALL BE AT LEAST ,00098 MINIMUM. 

THE CHEMICAL COMPOSITION OF THE CORE AND THE OUTER SLEEVING SHALL BE AS SHOW IN TABLE II. 

A CERTIFICATE OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. THE MECHANICAL PROPERTIES OF THE 

COMPONENT LEAD SHALL CONFORM TO THE REQUIREMENTS LISTED IN TABLE III. 

(3) MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
NASA PART NUMBER, AND THE MANUFACTURER'S NAME OR SYMBOL. CAPACITANCE VALUE, TOLERANCE & 

THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. EACH CONTAINER SHALL ALSO 

OBTAIN THE NASA PART NUMBER. A CODE TYPE DESIGNATION MAY BE USED. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE 1 AT +25°C AND 1 MC/SEC i 200 KC/SEC. 

(2) CAPACITANCE TOLERANCE: PER TABLE 1 AT +25°C AND 1 MC/SEC i 200 KC/SEC. 

(3) DIELECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL WITHSTAND 1500 VDC FOR 1 MINUTE 
WITHOUT DAMAGE, ARCING OR BREAKDOWN 

3. DESIGN REQUIREMENTS: 

A. PER MIL-C-11272 AND MlL-C-11272/1 EXCEPT AS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: PER TABLE AT +125°C. 

C. OPERATING TEMPERATURE RANGE: -55°C TO +125°C 

D. DISSIPATION FACTOR: 0.001 MAX. 

E. INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT 25°C. 

F. TEMPERATURE COEFFICIENT: +140 + 25 PPM/°C FROM -55°C TO +125°C. 

G. CAPACITANCE CHANGE VS TEMPERATURE: CAPACITANCE SHALL NOT DEVIATE BY MORE THAN 
5 PPM/°C FROM THE CURVE SPECIFIED IN MIL-C-11272/1. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MlL-D-70327. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-C-11272/1 TYPE 

CY10C-, EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 

SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002045. 

E. PACKAGING AND PACKING: LEVEL C (COMMERCIAL PRACTICE); UNIT 
PACKAGES, INTERMEDIATE PACKAGES, AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE MARKED WITH THE NASA DRAWING NUMBER, DASH 
NUMBER AND REVISION LETTER. 

F. MARKING: EACH CAPACITOR SHALL BE MARKED PER MIL-STD-130, WITH 
THE MANUFACTURER'S NAME AND/OR SYMBOL, AND PART NUMBER AS WELL 
AS THE CAPACITANCE VALUE, CAPACITANCE TOLERANCE AND WORKING 
VOLTAGE (CODE IS ACCEPTABLE). 


2. ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL SHALL BE "DUMET* PER ND 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIP¬ 
MENT. 

B. CAPACITANCE AND TOLERANCE: PER TABLE I. 

C. DIELECTRIC WITHSTANDING VOLTAGE: 200% OF WORKING VOLTAGE 
SPECIFIED IN TABLE I. 


3. DESIGN: 

A. CAPACITANCE CHANGE VERSUS TEMPERATURE: CAPACITANCE SHALL NOT 
DEVIATE BY MORE THAN 5 PARTS PER MILLION PER DEGREE CENTIGRADE 
FROM CURVE SPECIFIED IN MIL->C-11272/1. 

B. TEMPERATURE COEFFICIENT: 140 ♦ 25 PARTS/MILLI0N/*C (-55* TO 
♦125*0. 

C. INSULATION RESISTANCE, LIFE, >125*C: 100,000 MEGOHMS, MINIMUM 


4. SPECIAL CONDITIONING (BY SUPPLIER): 

A. ALL CAPACITORS SHALL BE BURNED-IN FOR 50 HOURS MINIMUM AT 
.200% OF RATED WORKING VOLTAGE AT A TEMPERATURE OF ♦125*C. 
CAPACITANCE CHANGE AT CONCLUSION OF BURN-IN SHALL NOT EXCEED 
INITIAL PURCHASE TOLERANCE. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
WENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE F’.CT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PAYENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 

1, GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MIL-D-70327. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-C-11272/2, TYPE 

CY15C__ EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 

SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002045. 

E. PACKAGING AND PACKING: LEVEL C (COMMERCIAL PRACTICE); UNIT 
PACKAGES, INTERMEDIATE PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE MARKED WITH THE NASA DRAWING NUMBER, DASH NUMBER AND 
REVISION LETTER. 

F. MARKING: EACH CAPACITOR SHALL BE MARKED PER MIL-STD-130, WITH 
THE MANUFACTURER'S NAME AND/OR SYMBOL, AND PART NUMBER AS WELL 
AS THE CAPACITANCE VALUE, CAPACITANCE TOLERANCE AND WORKING 
VOLTAGE (CODE IS ACCEPTABLE). 
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ACCEPTANCE AND INSPECT ION 
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LEAD MATERIAL SHALL BE "DUNET" PER ND 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS-REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
CAPACITANCE AND TOLERANCE: PER TABLE I. 


C. DIELECTRIC WITHSTANDING VOLTAGE: 
TABLE I. 


2008 OF WORKING VOLTAGE IN 


3. DESIGN: 
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CAPACITANCE (CHANGE VERSUS TEMPERATURE: (CAPACITANCE SHALL NOT 
DEVIATE BY MORE THAN 5 PARTS PER MILLION PER DEGREE CENTIGRADE 
.FROM CURVE SPECIFIED IN MIL-C-11272/2. 

B. TEMPERATURE COEFFICIENT: 140 t 25 PARTS/HILLION/*C (-55* TO. 
♦125*C ). 

C. INSULATION RESISTANCE. LIFE,.+125*C: 100,000 MEGOHMS. "MINIMUM. 


(SPECIAL CONDITIONING (BY SUPPLIER): 

A. ALL.CAPACITORS SHALL BE BURNED-IN FOR 50 HOURS MINIMUM AT .200* OF 
RATED WORKING VOLTAGE AT,A TEMPERATURE OF.*125*C. CAPACITANCE 
.CHANGE AT CONCLUSION OF BURN-IN SHALL NOT EXCEED INITIAL PURCHASE 
TOLERANCE. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET THIS DRAWING IN ACCORDANCE WITH THE STANDARDS 
PRESCRIBED BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN NO 1002045 UNLESS MODIFIED OR 
AMENDED BY OESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
JjUMtMtii TttAfiS i T 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNT IN6 SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKA6E. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11272 EXCEPT 
AS SPECIFIED HEREIN. 
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INSPECTIDN AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER OUTLINE 

LEAD DATA: DUME7, COPPER CUD, 60LD PUTED. A CER¬ 
TIFICATE OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT 

MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE 
PERMANENTLY AND LEGIBLY MARKED WITH THE NASA PART 
NUMBER AND REVISION LETTER, THE MANUFACTURER'S NAME 
OR SYMBOL, CAPACITANCE VALUE, AND TOLERANCE. THE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. EACH CONTAINER SHALL ALSO CONTAIN THE NASA 
PART UwiaER Aiifl REVISION LETTER. A CODE TYPE DESIG¬ 
NATION MAY BE USED. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AT *2S 0 C AND 1 MC/SEC t 200 
KCPS FOR VALUES UP TO 1,000 IHJF AND 1000 1 100 CPS 
FOR VALUES GREATER THAN 1,000 UUF. 

CAPACITANCE TOLERANCE: * 2* AT *25°C AND 1 MC/SEC 1 
200 KCPS VALUES UP TO 1,000 UUF AND 1,000 i 100 CPS 
FOR VALUES 6REATER THAN 1,000 UUF. 

DIELECTRIC WITHSTANDING V0LTA6E: CAPACITORS SHALL WITH 
STAND 1500 VDC FOR 1 MINUTE WITHOUT DAMA6E, ARCING 
OR BREAKDOWN. 
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“Jg RIN-UIWI EXCEPT ,8 SPECIFIED 

HEREIN. „„ 

DC WORKING VOLTAGE: PER TABLE AT *125°C. 

OPERATING TEMPERATURE RANGE: -55°C TO ♦125°C. 

DISSIPATION FACTOR: 0.001 MAX. 

INSULATION RESISTANCE: 100,000 MtGOH^MIN. AT *25 C. 
TEMPERATURE COEFFICIENT: *140 A 25 PPM/°C FROM -55 C TO 
♦125°C 

CAPACITANCE CHANGE VS TEMPERATURE: CAPACITANCE SHALL NOT 
DEVIATE BY MORE THAN 5 PIW°C FROM THE CURVE SPECIFIED 
IN MlL-C-11272/2. 

ENVIRONMENTAL: . „ miolMe 

AcuuCcD rn£3Sun£i UNITS SHALL .. 0P...ATIVE NG A P 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO ID"* MM OF MERCURY FUR 96 HUUto. 

LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 
MS 1092045 SHALL BE .7551 OR 0.75 UUF WHICHEVER IS 
THE GREATER. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 50 HOURS 
MINIMUM AT 1500 VDC AT A TEMPERATURE OF ♦25°C. 
FOLLOWING BURN-IN ALL CAPACITORS SHALL MEET THE FOLLOWING: 
CAPACITANCE PER TABLE I. 

INSULATION RESISTANCE: 100,000 MEGOHMS MIN. 
DISSIPATION FACTOR: 0.001 MAX. 


TABLE I 


DASH 
NUMBER 
SEE NOTE 

CAPACITANCE 

Pf 

W0RKIN6 
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240 
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300 
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-11 

560 

300 

-12 
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REQUIREMENTS: 

^Interpret this drawing in accordance with the standards 

PRESCRIBED BY MIL-D-70327. _ 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN NO 1002045 UNLESS MODIFIED OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 

DURING TRANSIT. _ __ 

|_r»no «u*il SFftMFD AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11272 EXCEPT 
AS SPECIFIED HEREIN. 


INSPECTICS ASS ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS PER OUTLINE 

LEAD DATA: DUMET, COPPER CUD, GOLD PUTED. A CER¬ 
TIFICATE OF COUM.IANCE SHALL ACCOMPANY EACHSHIPMENT. 
MARKING: PER MIL-STD-130, EACH CAPACITOR SHALL BE 
PERMANENTLY AND LEGIBLY MARKED WITH THE NASA PART 
NUMBER AID REVISION LETTER, AND'THE MANUFACTURER'S NAME . . 
OR SYMBOL* CAPACITANCE VALUE, TOLERANCE, and the 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 


ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AT *2500 AND 1 MC/SEC i 200 
KCPS FOR VALUES UP TO 1,000 UUF AND 1000 t 100 CPS 
FOR VALUES 6REATER THAN 1,000 UUF. 

CAPACITANCE TOLERANCE: t 2% AT ♦25°C AND 1 MC/SEC ♦ 

200 KCPS VALUES UP TO 1,000 UUF AND 1,000 t 100 CPS 
FOR VALUES 6REATER THAN 1,000 UUF. 

DIELECTRIC WITHSTANDING V0LTA6E: CAPACITORS SHALL WITH 
STAND iooo VDC FOR 1 MINUTE WITHOUT DAMAGE, ARCING 
OR BREAKDOWN. 
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REQUIREMENTS: 

1 fi.^WTERPRET THIS BRAVING IN ACCORDANCE VITH THE STANDARDS 

B SUPPUER*SHALL^CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

c UNIT^SHALL^BE*CAPABLE**OF*MEETING a’lL QUALIFICATION RE- 
U QUIREMENTS SPECIFIED IN NO 1002045UNLESS UODIFIEDOR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS BRAVING. 
D PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH A 
MANNER AS TO INSURE THE FOLLOVING: 

(D EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERSAND PACKED SECURELY TO PREVENT CONTACT 

( 2 ) LEAm"sHALL R BE S SECURED AGAINST VHIPPIN6 OR VIBRATION 

TRIMOIT 

m BOoTmOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
USUY DBIBKD It THE BOOT AND BEHOVED FBOH THE 
HACAAbE. (MALIK OF LEADS 1$ TO BE HELD TO A 
MINIMUM 

E UNITS SHALL MEET*ALL REQUIREMENTS OF MIL-C-11272 EXCEPT 
AS SPECIFIED HEREIN. 


2 . INSPECTION ANB ACCEPTAN CE : 

A MtWMMiiuAL RtnUiKUKoovSt 
m DIMENSIONS PER OUTLINE 

LEAD DATA: DUMET, COPPER CLAD, GOLD PLATED. A CER¬ 
TIFICATE OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. 
(2) MARKIN6: PER ND1002019 EACH CAPACITOR SHALL BE 

PERMANENTLY AND LEGIBLY MARKED VITH THE NASA PART 
NUMBER AND REVISION LETTER, AND THE MANUFACTURER'S NAME . 

OR SYMBOL- CAPACITANCE VALUE, tolerance, AND THE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 

b. ELECTRICAL REQUIREMENTS: _ „ . AA#1 

(1) CAPACITANCE: PER TABLE I AT ♦25°C AND 1 MC/SEC i 200 

KCPS FOR VALUES UP TO 1,000 UUF AND 1000 i 100 CPS 
FOR VALUES GREATER THAN 1,000 UUF ."shall be per table I." 

( 2 ) CAPACITANCE TOLERANCE: AT ♦25»C AND 1 MC/SEC i 

200KCPS FOR ; VALUES UP TO 1,000 UUF AND 1,000 t 100 CPS 

FOR VALUES GREATER THAN 1,000 UUF. 

(3) DIELECTRIC VITHSTANDIN6 V0LTA6E: CAPACITORS SHALL VITH- 

STANB 1000 VDC FOR 1 MINUTE WITHOUT DAMA6E, ARCING 
OR BREAKDOWN. 
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J. B£S!6N PFQLMPFMFVTS: 

A PER MIL-C-11272 AND MIL-C-11272/2 EXCEPT AS SPECIFIED 
HEREIN. 

B. DC WORKING VOLTAGE: PER TABLE AT ♦125°C. 
c OPERATING TEMPERATURE RANGE: -55°C TO ♦125°C. 

D DISSIPATION FACTOR: 0.001 MAX. 

E INSULATION RESISTANCE: 100,000 MEGOHMS MIN. AT *25®C. 
f! TEMPERATURE COEFFICIENT: *140 t 25 PPM/°C FROM -55°C TO 
♦125°C. 

G CAPACITANCE CHANGE VS TEMPERATURE: CAPACITANCE SHALL NOT 
DEVIATE BY MORE THAN 5 PPM/°C FROM THE CURVE SPECIFIED 
IN MlL-C-11272/2. 

f"** ' nyiiMbfJTALt 

(1*)*REDUCED'PRESSURE: UNITS SHALL BE OPERATIVE DURIN6_AND 
AFTER AND SHALL SUSIAIN NU UAMAbt AS A RESULT ur EX¬ 
POSURE TO 10“* Ml OF MERCURY FOR 96 HOURS. 

... LIFE: MAXIMRI CAPACITANCE CHANGE DURING LIFE TEST PER 
l2) NO 1002045 SHALL BE .75% OR 0.75 UUF WHICHEVER IS 
THE 6REATER. 

4. SPECIAL CONDITIONING BY SUPPLIER: M ^ M 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 50 HOURS 
MINIMUM AT 1500 VDC AT A TEMPERATURE OF ♦25°C. 

B FOLLOWING BURN-IN ALL CAPACITORS SHALL MtET THE FOLLOWING: 
CAPACITANCE PER TABLE I. 

INSULATION RESISTANCE: 100,000 MEGOHMS MIN. 
DISSIPATION FACTOR: 0.001 MAX. 
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REQUIREMENTS: 
i. 6 ENERAL: 



ft. INTERPRET THIS DRAWING IN ACCORDANCE WITH THE STANDARDS 

PRESCRIBED BY MIL-D-70327. _ _ 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. 
c. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 100204-5 UNLESS MODIFIED OR 
AMENDED BY DESI 6 N REQU'REMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING* PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING 

PER NO 1002215, CLASS 1, CODE 2. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11272 EXCEPT AS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

0) LEAD^DATTL ’’lEaRJlL PEET THE REQUIREMENTS OF PS 1015401 WITH THE FOLLOWING EXCEPTIONS: 

PARAGRAPHS 3.2, 3.3.1, 4.0 WILL NOT APPLY THE COPPER SLEEVING SHALL BE DISTRIBUTED 
OVER THE CORE SO THAT A MINIMUM THICKNESS OF COPPER MEASURED RADIALLY AT ANY 
POINT SHALL BE AT LEAST .00098 MINIMUM. 

THE CHEMICAL COMPOSITION OF THE CORE AND THE OUTER SLEEVING SHALL BE AS SHO-N IN TABLE II. 
A CERTIFI CATE OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. THE MECHANICAL PROPERTIES 
OF THE COMPONENT LEAD SHALL CONFORM TO THE REQUIREMENTS LISTED IN TABLE III. 

(2) MARKING- PER ND 1002019 EACH CAPACITOR SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE NASA.PART 
NUMBER, AND THE MANUFACTURER'S NATE OR SYMBOL CAPACITANCE VALUE, TOLERANCE, AND TIE MANUFACTURER S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 


B. ELECTRICAL REQUIREMENTS: 

( 1 ) CAPACITANCE: PER TABLE I AT +25°C AND 1 MC/SEC ± 200 

KCPS FOR VALUES UP TO 1,000 UUF AND 1000 i 100 CPS 
FOR VALUES GREATER THAN 1,000 UUF ."SHALL BE PER TABLE I 

( 2 ) CAPACITANCE TOLERANCE: AT *2500 AND 1 MC/SEC ♦ 

200KCPS FOR , VALUES UP TO 1,000 UUF ANO 1,000 1 100 CPS 

FOR VALUES GREATER THAN 1,000 UUF. 

( 3 ) DIELECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL WITH¬ 

STAND 1000 VDC FOR 1 MINUTE WITHOUT DAMAGE, ARCING 
OR BREAKDOWN. 
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’ 0ESI6N REQUIREMENTS: 

fl PER MIL-C-11272 AND MIL-C-11272/2 EXCEPT AS SPECIFIED 
HEREIN. 

B. DC WORKING VOLTAGE: PER TABLE AT ♦125°C. 
c OPERATING TEMPERATURE RANGE: -55°C TO ♦125°C. 

D ' DISSIPATION FACTOR: 0.001 MAX. 

E INSULATION RESISTANCE: 100,000 MEGOHMS MIN. AT ♦25°C. 
f' TEMPERATURE COEFFICIENT: *140 * 25 PPM/°C FROM -55°C TO 
♦125°C. 

G CAPACITANCE CHANGE VS TEMPERATURE: CAPACITANCE SHALL NOT 
DEVIATE BY MORE THAN 5 PPM/°C FROM THE CURVE SPECIFIED 
IN MIL-C-11272/2. 

H ENVIRO^^KTAL: 

(D REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-* Ml OF MERCURY FOR 96 HOURS. 

(2) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER 
NO 1002045 SHALL BE .75% OR 0.75 UUF WHICHEVER IS 
THE 6REATER. 


4-SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 50 HOURS 
MINIMUM AT 1500 VDC AT A TEMPERATURE OF *25°C. 

B FOLLOWING BURN-IN ALL CAPACITORS SHALL MEET THE FOLLOWING; 
CAPACITANCE PER TABLE I. 

INSULATION RESISTANCE: 100,000 MEGOHMS MIN. 
DISSIPATION FACTOR: 0.001 MAX. 
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CU 99.92% MIN. 
0 0.00% MAX. 
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C .10% MAX. 

Mn .35% MIN. - 1.25% MAX. 

Si .30% MAX. 

S .020% MAX. 

P .020% MAX. 

RESIDUALS 1.50% MAX. 

Fe BALANCE 


MECHANICAL PROPERTIES 

TENSILE STRENGTH (P.S.I.) 60,000-90,000 
ELONGATION 16% MINIMUM IN A TEN (10) INCH SAMPLE 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREGT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 

AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 

REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 

MIL-D-70327. . 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-C-11272/2. TYPE 

CY15C__ EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS 

SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002045. 

E. PACKAGING AND PACKING: LEVEL C (COMMERCIAL PRACTICE); UNIT 
PACKAGES, INTERMEDIATE PACKAGES AN0 EXTERIOR SHIPPING CONTAINERS 
SHALL BE MARKED WITH THE NASA ORAWING NUMBER, DASH NUMBER AND 
REVISION LETTER. 

F. MARKING: EACH CAPACITOR SHALL BE MARKED PER MIL-STD-130, WITH 
THE MANUFACTURER'S NAME AND/OR SYMBOL, AND PART NUMBER AS WELL 
AS THE CAPACITANCE VALUE, CAPACITANCE TOLERANCE AND WORKING 
VOLTAGE (CODE IS ACCEPTABLE). 
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2. ACCEPTANCE AN0 INSPECTION: 

A. LEAD MATERIAL SHALL BE "DUMET" PER ND 1015401. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. CAPACITANCE AND TOLERANCE: PER TABLE I. 

C. DIELECTRIC WITHSTANDING VOLTAGE: 200X OF WORKING VOLTAGE IN 
TABLE I. 


3. DESIGN: 

A CAPACITANCE CHANGE VERSUS TEMPERATURE: CAPACITANCE SHALL NOT 
DEVIATE BY MORE THAN 5 PARTS PER MILLION PER DEGREE CENTIGRADE 
FROM CURVE SPECIFIED IN MIL-C-11272/2. 

B. TEMPERATURE COEFFICIENT: 140 t 25 PARTS/MILL 10N/*C (-55* TO 
♦125*C ). 

C. INSULATION RESISTANCE, .LIFE. .♦125*C: 100,000 MEGOHMS, MINIMUM. 


4 . SPECIAL CONDITIONING (BY SUPPLIER): 

A ALL CAPACITORS SHALL BE BURNED-IN FOR 50 HOURS MINIMUM AT 200X OF 
RATED WORKING VOLTAGE AT A TEMPERATURE OF.♦125*C. CAPACITANCE 
■CHANGE AT CONCLUSION OF .BURN-IN SHALL NOT EXCEED INITIAL PURCHASE 
TOLERANCE. 



PROCURE ONLY .FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 



... 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

FRACTIONS DECIMALS A 

DO NOT SCALE THIS DRAWING 









MATERIAL 

SEE NOTES 





HEAT TREATMENT 

NONE 

NEXT ASSY 

USED ON 

FINAL FINISH 


APPLICATION 


NONE 


2 


M 

1 


OlfrOIOI 


| REVISIONS | 

£2231 

DESCRIPTION 

DATE 

APPROVAL | 

[Z 





FOR INFORMATION ONLY 

CLASS B RELEASE TDR Ho. QO(,& 


DATE 

«27^m^ 


LEADS TO BE LOCATED 
ON <L WITHIN 031- 



KU25- 
MIN 

2 LEADS 


.422 


NGLES 


QTY 

REQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


FIND 

NO. 


LIST OF MATERIALS 


M I T 

INSTRUMENTATION LAB 
Cambridge. Mass. 


DRAWN & 





NASA APPROVAL 


MIT APPROVAL 



MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


CAPACITOR, FIXED, 
GLASS DIELECTRIC 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 


SCALE NONE WT 


SIZE 


NASA DRAWING NO. 

1010410 


SHEET | OF | 


If- 


m 

j 


i 

















H 


•■jccsrsf 


NOTICE - WHEN GOVERNMENT DRAWIN6S. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ART PURPOSE OTHER THAR IR CORRECTIOR WITH * rnJJIiN* 
RELATED GOVERNMERT PROCUREMENT OPERATIOR. THE «OVERR- 

MERT THEREAT IRCURS NO RESPONSIBILITY NOR ART OBLIGATION WHATSOEVER, 
ANO THE FACT THAT THE COVERNNENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS ORJ Stltil 
MOT TO BE REGARDED BT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION.'OR CONVEY- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANY WAT BE RELATED THERETO. 


REQUIREMENTS: 
1. GENERAL: 


I It’d01 


REVISIONS 


DATE I APPPOVAL 


table i 
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A REPLACED BY REV B WITH CHANGES 

PER TDRR 0Z?4-f _ QV 


A. INTERPRET.DRAWINC IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT ND 1015404. CLASS 2. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002052. 

D MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-130 WITH THE 

MANUFACTURER'S NAME AND/OR SYMBOL. IDENTIFYING NUMBER, NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER. 

E. CONTACTS TO BE SUPPLIED LOOSE WITH'CONNECTOR , PER 10104M, 

ACCEPTANCE AMD INSPECTION: 

A. DIMENSIONS PER DRAWING. 

DESIGN REQUIREMENTS: * 

A. MECHANICAL PROPERTIES: 

(1) MATERIAL: BODY - DIALLYL PHTHALATE PER JML-N-19833, TYPE SOJ-5 OR 
GDI-30 AS APPLICABLE. . 

CONTACTS i- 1/2 HARD BRASS GOLD PLATED PER 

NUrtf-45204, TYPE 2, CLASS 1. v 
> s _ HARDWARE ALIGNMENT AND MOUNTING HARDWARE SHALL 
■ .r- BE NON MAGNETIC CORROSION RESISTANT STEEL, 

» ' PASSIVATED. 2.000 

. • MAX 

B. ELECTRICAL CHARACTERISTICS: 

(1) INSULATION RESISTANCE: 2000 MEGOHMS MINIMUM AT 1G0*F 
MEASURED BETWEEN TWO CONTACTS ANO BETWEEN THE SHELL OR 
HARDWARE AND .ANY .CONTACT. 

(2) DIELECTRIC STRENGTH: SEA LEVEL - NO EVIDENCE OF BREAKDOWN 
OR PUSHOVER WHEN TESTED AT 1500 VANS. *90,000 TO 130,000 FT - 
MO EVIDENCE JF BREAKDOWN OR FLASHOYER WHEN 250 VRMS APPLIED 
BETWEEN ANY PAIR OF CONTACTS AND BETWEEN THE HARDWARE AND 
ANY CONTACT. 

(3) CONTACT MATERIAL RESISTANCE: 0.003 OHMS, MAXIMUM. 
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_ REVISIONS 

DESCRIPTION 


REQUIREMENTS: — 

GENERAL: — 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE L_ 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
Dorcroinm in Mii-n-7n“597 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NASA DOCUMENT ND 1015404, CLASS 3. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002052. 

CONTACTS TO BE SUPPLIED WITH CONNECTOR, PER 1010464, BULK 
PACKAGED IN A PLIOFILM BAG. 

INSPECTION AND ACCEPTANCE: 

DIMENSIONS PER DRAWING. 

MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH MIL- 
STD-130 WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, 

NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 
THE MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. 

DESIGN REQUIREMENTS: 

MECHANICAL PROPERTIES. 

MATERIAL: 

BODY: DIALLYL PHTHALATE PER MIL-M-19833, TYPE 
SDI-5 OR GDI-30F AS APPLICABLE. (UNPIGMENTED) 
CONTACTS: FULL HARD, AMERICAN BRASS ALLOY NO. 126 
OR NO. 129 GOLD PLATED PER MIL-G-45204, TYPEE, 
CLASS 1. 

HARDWARE: ALIGNMENT HARDWARE ALUMINUM ALLOY GRADE 
7075T6 PER QQ-A-277-1 GRAY ANODIZE PER MIL-A- 
8625 TYPE I. 

ELECTRICAL'CHARACTER IST ICS: (CONTACTS INSTALLED) 

INSULATION RESISTANCE: 2000 MEGOHMS MINIMUM AT 160°F 
MEASURED BETWEEN ANY TWO ADJACENT CONTACTS AND 
BETWEEN THE SHELL OR HARDWARE AND ANY CONTACT. 
DIELECTRIC STRENGTH: SEA LEVEL - NO EVIDENCE OF 
BREAKDOWN OR FLASHOVER WHEN TESTED AT 600 VRMS. 
90,000 TO 130,000 FT - NO EVIDENCE OF BREAKDOWN 
OR FLASHOVER WHEN 100 VRMS APPLIED BETWEEN ANY 
PAIR OF CONTACTS AND BETWEEN THE HARDWARE AND ANY 
CONTACT. 

CONTACT MATERIAL RESISTANCE: 0.003 OHMS, MAXIMUM. 

FOR MATING CONNECTOR SEE 1010347. 

VOLTAGE RATINGS: 

DC VOLTS AC VOLTS RMS 
SEE LEVEL 490 350 

10,000 FEET 390 280 

60,000 FEET 140 100 

WITHSTANDING VOLTAGE: (SEA LEVEL) 1500 VOLTS RMS [Z 
60 CPS WITHOUT FLASHOVER. [ 
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NOTICE — •HIM GOVERNMENT DRAWING! SPECIFICATIONS OR OTHER DATA 
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PATENTER INVENTION THAT MAT IN ANT WAT •( RELATEO THERETO 


I 1*0101 


REVISIONS 


REQUIREMENTS: 
1. GENERAL: 


INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE L_ 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NASA DOCUMENT ND 1015404, CLASS 3. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002052. 


2. INSPECTION AND ACCEPTANCE: 

A. DIMENSIONS PER DRAWING. 

(1)MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH 

NM*02bl* WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER 
THE MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART 
OR PACKAGE. 

3. DESIGN REQUIREMENTS: 

A. MECHANICAL PROPERTIES. 

(1) MATERIAL: 

». BODY: DIALLYL PHTHALATE PER MIL-M-19833, TYPE 
SDI-5 OR GDI-30F AS APPLICABLE. (UNPIGMENTED) 
CONNECTOR IS DESIGNED TO USE SOCKET CONTACTS PER 1010738-2. 

b. HARDWARE: ALIGNMENT HARDWARE ALUMINUM ALLOY GRADE 
7075T6 PER QQ-A-277-1 GRAY ANODIZE PER MIL-A- 
8625 TYPE I. 

B. ELECTRICAL"CHARACTER ISTICS: (CONTACTS INSTALLED) 

(1) INSULATION RESISTANCE: 2000 MEGOHMS MINIMUM AT 160°F 

MEASURED BETWEEN ANY TWO ADJACENT CONTACTS AND 
BETWEEN THE SHELL OR HARDWARE AND ANY CONTACT. , 

(2) DIELECTRIC STRENGTH: SEA LEVEL - NO EVIDENCE OF 

BREAKDOWN OR FLASHOVER WHEN TESTED AT 600 VRMS. 
90,000 TO 130,000 FT - NO EVIDENCE OF BREAKDOWN 
OR FLASHOVER WHEN 100 VRMS APPLIED BETWEEN ANY 
PAIR OF CONTACTS AND BETWEEN THE HARDWARE AND ANY 
CONTACT. 
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NOTICE — WHEN 60VERNMCNT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PAYCNTED INVENTION THAT MAY IN ANY WAV BE RELATEO THERETO. 
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DATE I APPROVAL 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY HIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT NO 1015404, CLASS 2. 

C. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002052. 

D. MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-130 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL, IDENTIFYING NUMBER, NASA DRAWING 
NUMBER, OASH NUMBER AND REVISION LETTER. 

E. CONTACTS TO BE SUPPLIED LOOSE WITH CONNECTOR, PER 10104S4. 

ACCEPTANCE AND INSPECTION: 

A. DIMENSIONS PER ORAWING. 

r. ■ ? ■ • . ‘ - ■ 

DESIGN REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

(1) MATERIAL: BOOT - DIALLYL PHTHALATE PER MIL-M-19833, TYPE SDI-5 OR 
GDI-30 AS APPLICABLE. , 

. CONTACTS - 1/2 HARD BRASS GOLD PLATEO PER 
MU.iG-45204. TYPE 2, CLASS 1. 
u’ * . HARDWARE - ALIGNMENT AND MOUNTING HARDWARE SHALL 
.*■:.• :_, *tE NON MAGNETIC CORROSION RESISTANT STEEL, 
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BETWEEN ANY PAIR OF CONTACTS AND BETWEEN THE HARDWARE AND 
ANY CONTACT. 

(3) CONTACT MATERIAL RESISTANCE: 0.003 OHMS, MAXIMUM. 


- 0 - 


r 82 ,u O «Oj4 

h>° % 


-065 

. 635 " 


-DIMENSION A 

\SEE TABLE I .120 



1.360 

1.340 


toe 

098 J7C 

°g 


.•±L2_ 

.o§r 


RTYP 



RTYP 


RTYP 


, 140 " 0% 2 

'o° ^<5® 


1.3 14 
L294 



3 27 > 95'5® 

% 5 J 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS ORAWING. 




•SEE 

DETAILS 



1010411-2 

'6-32UNC-2B 

THREAD 


SHEET 1 | SHEET 2 

REVISION STATUS OF SHEETS 

UNLESS OTHERWISE SPECIFIED 

- DIMENSIONS ARE IN INCHES 

_ TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

- it rt ±: 

- DO NOT SCALE THIS DRAWING 

MATERIAL 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambridge. Mass 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


CONNECTOR, RECEPTACLE, ELECTRICAL 


SEE NOTES 

HEAT TREATMENT 

NONE 

FINAL FINISH 


SPECIFICATION CONTROL DRAWING 


APPLICATION 


NASA APPROVAL 


MIT APPROVAL . 


CODE IDENT NO. SIZE 


SCALE NONE WT 


NASA DRAWING NO. 

I0I04II 


SHEET | OF 2 


ii 


INCHES 


; PHOTOGRAPHIC SCALE ONLY 














REVISIONS 


FOR INFORMATION ONL 

CUSS B RELEASE TOR No._M.H- 




JACKSCREW 

A 

(FULLY ENGAGED) 

.220 

(PIN 

B 

DISENGAGED) 

.350 

(HEX 

C 

DISENGAGED) 

.390 

D 

(FULLY DISENGAGED) 

1.020 


I RACK g PANEL! 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


CONNECTOR f RECEPTACLE f ELECTRICAL 

SPECIFICATION CONTROL DRAWING 


NASA DRAWING NO. 

I0I04II 


WT SHEET 2 OF 2 


1 



SCALE NONE |wt 

























































3 


NOTICE - WHIN GOVERNMENT DRAWING*. SPECIFICATIOMS.ORi 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION A®** 1 "'’EL* 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UMITiDI‘JIVM mIeS* 
MENT THERERT INCURS NO RESPONSIGILITV NOR ART?tII? , l7rM| T «MHl'oil 
AND THE PACT THAT THE GOVERNMENT MAT HAVE FORMULATED. 

IN ANT WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS I 2 titCR 
NOT TO RE REGAROED RT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSONORCORPORATIONORCONVET. 

ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
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NOTES: 


GENERAL REQUIREMENTS: 

A. INTERPRET DRAUING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. THIS WIRE SHALL COMPLETELY CONFORM TO MIL-W-16878/4 WITH THE PARTICULAR 
PROPERTIES SPECIFIED BELOW. LENGTH NAY BE AN EXCEPTION AS SPECIFIED. 

C. QUALITY ASSURANCE SHALL BE PER MIL-W-16878/4. 

0. QUALIFICATION NOT REQUIRED. 

E MARKING PER MIL-STD-129 FOR REELS AND SHIPPING CONTAINERS SHALL INCLUDE THE 
ITEM DESCRIPTION, MIL SPEC IDENTITY AND TYPE NUMBER, COLOR. MANUFACTURER'S 
NAME AND/OR SYMBOL, AND NASA DRAWING AND DASH NUMBER PLUS REVISION LETTER. 

ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

(1) MATERIAL: SILVER PLATED COPPER CONDUCTOR WITH AN INSULATION OF 
POLYTETRAFLUOROETHYLENE (TFE). 

(2) COLOR. INSULATION: SEE TABLE I FOR SOLID COLORS WITH NO STRIPE. 
MIL-STD-104 FOR COLOR LIMITS. 

(3) LENGTH: 500 FOOT REELS SUCH THAT EACH REEL MAY BE DISCONTINUOUS. 

EACH LENGTH WOUND ON THE REEL SHALL BE 100 FEET MINIMUM WITH ENDS 
IDENTIFIED AND LEFT ACCESSIBLE. 

B. ELECTRICAL CHARACTERISTICS (MIL SPEC REFERENCE): 

(1) DC RESISTANCE (0HMS/1000 FT.): 69 MAXIMUM. 

(2) SPARK TEST: 3.4 KILOVOLTS. 

(3) DIELECTRIC STRENGTH: 2.0 KILOVOLTS MINIMUM. 

(4) INSULATION RESISTANCE: 5000 MEG0HMS/1000 FEET, MINIMUM. 

(5) DIELECTRIC CONSTANT: 2.2 MAXIMUM. 

(6) POWER FACTOR: 0.005 MAXIMUM. 

(7) SURFACE RESISTANCE: 5 MEGOHMS MINIMUM. 

DESIGN REQUIREMENTS: • 

A. ENVIRONMENTAL, TEMPERATURE RANGE: -65*C TO +200*0. 

B. VOLTAGE RATING 600 VRMS. 
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NOTES: 

t. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. THIS WIRE SHALL COMPLETELY CONFORM TO MIL-W-16878/4 WITH THE PARTICULAR 

j, PROPERTIES SPECIFIED BELOW. LENGTH MAY BE AN EXCEPTION AS SPECIFIED. 

C. QUALITY ASSURANCE SHALL BE PER MlL-W-16878/4. 

D. QUALIFICATION NOT REQUIRED. 

E. MARKING PER MIL-STD-129 FOR REELS AND SHIPPING CONTAINERS SHALL INCLUDE THE 
ITEM DESCRIPTION, MIL SPEC IDENTITY AND TYPE NUMBER. COLOR, MANUFACTURER'S 
NAME AND/OR SYMBOL. AND NASA DRAUING AND DASH NUMBER PLUS REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

(1) MATERIAL: SILVER PLATED COPPER CONDUCTOR WITH AN INSULATION OF 
POLYTETRAFLUOROETHYLENE (TFE). 

(2) COLOR. INSULATION: SEE TABLE I FOR SOLID COLORS WITH NO STRIPE. 
MIL-STD-104 FOR COLOR LIMITS. 

(j) LENGTH: S00 FOOT REELS SUCH THAT EACH REEL MAY BE DISCONTINUOUS. 

EACH LENGTH WOUND ON THE REEL SHALL BE 100 FEET MINIMUM WITH ENDS 
IDENTIFIED AND LEFT ACCESSIBLE. 

B. ELECTRICAL CHARACTERISTICS (MIL SPEC REFERENCE): 

(1) DC RESISTANCE (0HMS/1000 FT.): 69 MAXIMUM. 

(2) SPARK TEST: 3.4 KILOVOLTS. 

(3) DIELECTRIC STRENGTH: 2.0 KILOVOLTS MINIMUM. 

(4) INSULATION RESISTANCE: 5000 MEGOHMS/1000 FEET. MINIMUM. 

(5) DIELECTRIC CONSTANT: 2.2 MAXIMUM. 

(6) POWER FACTOR: 0.005 MAXIMUM. 

(7) SURFACE RESISTANCE: 5 MEGOHMS MINIMUM. 

3. DESIGN REQUIREMENTS: 

A. ENVIRONMENTAL, TEMPERATURE RANGE: -65*C TO ♦200*C. 

B. VOLTAGE RATING 600 VRMS. 
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NOTES: 

t. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT MIL-D-70327. 

B. THIS WIRE SHALL COMPLETELY CONFORM TO MlL-W-16878/4 WITH THE PARTICULAR 

l PROPERTIES SPECIFIED BELOW. LENGTH NAY BE AN EXCEPTION AS SPECIFIED. 

C. QUALITY ASSURANCE SHALL BE PER MIL-W-16878/4. 

D. QUALIFICATION NOT REQUIRED. 

E. MARKING PER MIL-STD-129 FOR REELS AND SHIPPING CONTAINERS SHALL INCLUDE THE 
ITEM DESCRIPTION, MIL SPEC IDENTITY AND TYPE NUMBER, COLOR. MANUFACTURER'S 
NAME AND/OR SYMBOL, AND NASA DRAWING AND DASH NUMBER PLUS REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

.J (1) MATERIAL: SILVER PLATED COPPER CONDUCTOR WITH AN INSULATION OF 
POLYTETRAFLUOROETHYLENE (TFE). 

(2) COLOR, INSULATION: SEE TABLE I FOR SOLID COLORS WITH NO STRIPE. 
MIL-STD-104 FOR COLOR LIMITS. TABLE II FOR SOLID COLORS WITH TRACER. 

(3) LENGTH: 500 FOOT REELS SUCH THAT EACH REEL MAY BE DISCONTINUOUS. 

EACH LENGTH WOUND ON THE REEL SHALL BE TOO FEET MINIMUM WITH ENDS 
IDENTIFIED AND LEFT ACCESSIBLE. 

B. ELECTRICAL CHARACTERISTICS (MIL SPEC REFERENCE): 

(1) DC RESISTANCE (OHMS/1000 FT.): 69 MAXIMUM. 

(2) SPARK TEST: 3.4 KILOVOLTS. 

(3) DIELECTRIC STRENGTH: 2.0 KILOVOLTS MINIMUM. 

(4) INSULATION RESISTANCE: 5000 MEG0HMS/1000 FEET, MINIMUM. 

(5) DIELECTRIC CONSTANT: 2.2 MAXIMUM. 

(6) POWER FACTOR: 0.005 MAXIMUM. 

(7) SURFACE RESISTANCE: 5 MEGOHMS MINIMUM. 

3. DESIGN REQUIREMENTS: 

A. ENVIRONMENTAL, TEMPERATURE RANGE: -65*C TO *200*0. 

B. VOLTAGE RATING 600 VRMS. 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 

B. THIS WIRE SHALL COMPLETELY CONFORM TO HIL-W-16878/4 WITH THE PARTICULAR 
PROPERTIES SPECIFIED BELOW. LENGTH MAY BE AN EXCEPTION AS SPECIFIED. 

C. QUALITY ASSURANCE SHALL BE PER HIL-W-16878/4. 

D. QUALIFICATION NOT REQUIRED. 

E. MARKING PER NIL-STD-129 FOR REELS AND SHIPPING CONTAINERS SHALL INCLUDE THE 
ITEM DESCRIPTION, MIL SPEC IDENTITY AND TYPE NUMBER, COLOR, MANUFACTURER'S 
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A- MECHANICAL PROPERTIES: 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B THIS WIRE SHALL COMPLETELY CONFORM TO MIL-W-16878/4 WITH THE PARTICULAR 
PROPERTIES SPECIFIED BELOW. LENGTH MAY BE AN EXCEPTION AS SPECIFIED. 
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D. QUALIFICATION NOT REQUIRED. 
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ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

i (1) MATERIAL: SILVER PLATED COPPER CONDUCTOR WITH AN INSULATION OF 
POLYTETRAFLUOROETHYLENE (TFE). 

(2) COLOR, INSULATION: SEE TABLE I FOR SOLID COLORS WITH NO STRIPE. 
MIL-STD-104 FOR COLOR LIMITS. 

(3) LENGTH: 500 FOOT REELS SUCH THAT EACH REEL MAY BE DISCONTINUOUS. 

EACH LENGTH WOUND ON THE REEL SHALL BE 100 FEET MINIMUM WITH ENDS 
IDENTIFIED AND LEFT ACCESSIBLE. 

B. ELECTRICAL CHARACTERISTICS (MIL SPEC REFERENCE): 

(1) DC RESISTANCE (0HMS/1000 FT.): 69 MAXIMUM. 

(2) SPARK TEST: 3.4 KILOVOLTS. 

(3) DIELECTRIC STRENGTH: 2.0 KILOVOLTS MINIMUM. 
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(5) DIELECTRIC CONSTANT: 2.2 MAXIMUM. 

(6) POWER FACTOR: 0.005 MAXIMUM. 

(7) SURFACE RESISTANCE: 5 MEGOHMS MINIMUM. 
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REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Hll-D-70327. 

B. THE ROTARY SWITCH SHALL CONSIST OF EIGHT (8) BASIC SWITCHES PER 1010435-001 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS PRESCRIBED 
BY NO 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002055 

E. MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S 
NftME AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION, BASIC SWITCH 
IDENTIFICATION AND THE NASA DRAWING NUMBER AND REVISION LETTER. 


2. ACCEPTANCE AND INSPECTION: 

A. CIRCUIT CHARACTERISTICS: PER TABLE I. 

B. DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS, MINIMUM (MIL-S-G743). 


DESIGN: 


CONTACT RATINGS: 

(1) 28 VOLTS DC, RESISTIVE: 2-5 AMPERES 

(2) 28 VOLTS DC, INDUCTIVE: 1.5 AMPERES 

(3) 115/230 VOLTS RMS, RESISTIVE OR INDUCTIVE:2.5 AMPERES. 

(4) SURGE CURRENT: 24 AMPERES. MAXIMUM. 

SWITCHING TORQUE: 8 TO 12 INCH-OUNCES. 

INDEXING: 45* WITH ROTATION LIMITED TO 135* BY STOPS. 

(1) STOPS: SHALL WITHSTAND 25 INCH-POUNDS. 

ENDURANCE: 25,000 CYCLES MINIMUM PER BASIC SWITCH. 

CONTACT VOLTAGE DROP: 1 MILLIVOLT MAXIMUM AT 100 MILL I AMPERES WHEN A 
POTENTIAL OF 2 TO 4 VOLTS DC IS APPLIED THROUGH A SUITABLE DROPPING RESISTOR. 

SWITCH SHALL HAVE 4 POSITIONS. 

FLEXIBLE INSULATORS SHALL BE FIBER GLASS IMPREGNATED 
WITH SILICONE RUBBER. 
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ACCEPTANCE AND INSPECTION: 

A. CIRCUIT CHARACTERISTICS: PER TABLE I. 

B. DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS. MINIMUM (MIL-S-G743). 
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E. CONTACT VOLTAGE DROP: 1 MILLIVOLT MAXIMUM AT 100 MILL I AMPERES WHEN A 
POTENTIAL OF 2 TO 4 VOLTS DC IS APPLIED THROUGH A SUITABLE DROPPING RESISTOR. 

F. SWITCH SHALL HAVE 4 POSITIONS. 
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NOTICE - WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DAT* 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT OGLIGATIOM WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLICO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA It 
MOT TO SE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
UCCNSInC THE HOLOCR OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL AWV 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO 
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NOTICE - WHEN COVIRNHIMT DRAWINGS. SPtCiriCATIOHS. OH OTHER DATA 
ARC USED FOR ART PURPOSE OTHER THAR IN tORRECTIOR WITH A OEPIRITEtT 
RELATED 60VERRMERT PROCURE HE RT OPERATIOR. THE URITED STATES SOVERR* 
■KMT THERERY INCURS RORESPORSIDILITT HOR ART ODLISATIOH WHATSOEVER: 
AND THE PACT THAT THE DOVERRHERT HAT HAVE PORHUCATED. 'ORHISHCO. 

IH ART WAT SUPPLIED THE SAIO DRAWIRES. *P*CI MCATIOHS OH OTMSR DATA IS 
HOT TO RE RERAROED DT IHPLICATIOH OR OTHERWISE AS IH ART HAHRER 
LICCHSIHC THE HOLDER OR ART OTHER PERSOR OR C Vl Jj 
IRC AHT RISHTS OR PCRHI8SIOH TO HANUPACTU Rt. MS*_OH SELL AH* 
PATERTCO IHVEHTIOH THAT HAT IH AH* WAT DC MLATCD THERETO. 


REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN NO 1002055 UNLESS MODIFIED 
OR AMENDED BY DESIGN REQUIREMENT SECTION OF THIS 
DRAWING. 

THE ROTARY SWITCH SHALL CONSIST OF BASIC SWITCHES PER 
1010435-1. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MATERIALS AND FINISH: 

EXPOSED METAL PARTS EXCEPT MOUNTING BUSHING AND 
STRUT NUTS - CORROSION RESISTANT STEEL, PASS¬ 
IVATED. 

MOUNTING BUSHING AND STRUT NUTS - BRASS, NICKEL 
PLATED. 

MOUNTING HARDWARE: 

PANEL MOUNTING - CORROSION RESISTANT STEEL, 

PASSIVATED. 

REAR END MOUNTING - 

LOCKWASHERS - CORROSION RESISTANT STEEL, 
PASSIVATED. 

NUTS - BRASS, NICKEL PLATED 

TERMINALS - SHALL BE PLATED TO FACILITATE SOLDER¬ 
ING. 

FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 
FIBER GLASS CLOTH. 

DIMENSIONS SHALL BE AS SHOWN. 

MARKING: 

PIECEMARKING: PARTS SHALL BE PERMANENTLY AND 
LEGIBLY MARKED PER MIL-STD-130 WITH THE NASA 
DRAWING NUMBER, PLUS DASH NUMBER AND REVISION 
LETTER. TERMINAL IDENTIFICATION OF THE END 
TERMINALS AND BASIC SWITCH NUMBERS SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE ENDS OF THE BASIC SWITCHES. 

PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE 
PACKAGES AND EXTERNAL PACKAGING SHALL BE 
MARKED WITH THE FOLLOWING INFORMATION: MANU¬ 
FACTURER’S NAME OR SYMBOL, NASA PART NUMBER 
AND REVISION LETTER, MANUFACTURER’S LOT OR 
SERIAL NUMBER, DATE CODE, OR DATE OF MANU¬ 
FACTURER. _ 

MANUFACTURER’S PART NUMBER MAY APPEAR ON THE I 

PART OR PACKAGE. | 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REVISIONS 


DATE I APPROVAL 


THIS SHEET ADDED AND UPGRADED TO 8s 
CLASS A RELEASE PER TPRR 0 Zi/$ 


MECHANICAL REQUIREMENTS: (CONTINUED) 

SWITCHES DO NOT NECESSARILY OPERATE SIMULTANEOUSLY. 

SWITCHING TORQUE: 8 TO 28 INCH-OUNCES. 

SEALING: (100*) LEAKAGE FOR EACH BASIC SWITCH SHALL 
BE LESS THAN 10-8 CC/SEC. (CONVERTED TO LEAKAGE 
OF HELIUM) AT A PRESSURE DIFFERENTIAL OF ONE 
ATMOSPHERE. TEST SHALL BE PERFORMED WITH A MASS 
SPECTROMETER OR OTHER EQUIPMENT CAPABLE OF THE 
REQUIRED ACCURACY. 

ELECTRICAL REQUIREMENTS: 

CIRCUIT ARRANGEMENT SHALL BE AS SHOWN IN TABLE. 

DIELECTRIC WITHSTANDING VOLTAGE: THERE SHALL BE NO 
BREAKDOWN, DAMAGE, FLASHOVER, OR ARCING WHEN 
VOLTAGE AS FOLLOWS IS APPLIED BETWEEN THE SPEC¬ 
IFIED POINTS FOR FIVE SECONDS. 

SEA LEVEL: 1000 VOLTS RMS AT 60 CPS SHALL BE 
APPLIED BETWEEN ADJACENT CURRENT CARRYING 
PARTS AND GROUND OR FRAME AND ANY TWO 
ADJACENT MUTUALLY INSULATED TERMINALS. 

INSULATION RESISTANCE: (100%) SHALL BE A MINIMUM OF 1000 
MEGOHMS WHEN MEASURED WITH 100V DC APPLIED FOR A 
MAXIMUM OF ONE MINUTE BETWEEN TERMINALS AND 
GROUND OR FRAME, AND MUTUALLY INSULATED PARTS. 

CONTACT RESISTANCE: (100*) SHALL BE MEASURED WITH 
ONE MILL I AMPERE FROM A 6 VOLT DC OPEN CIRCUIT 
VOLTAGE. THE CONTACT SHALL NOT SWITCH THE 
MEASURING LOAD. LIMITS SHALL BE ONE OHM MAXIMUM 
INITIALLY, DURING AND AFTER THE SPECIFIED CYCLES 
OF LIFE. 


DESIGN REQUIREMENTS: 

CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 

TEMPERATURE RANGE: OPERATING: 0 TO ♦165°F. 

NON-OPERATING: -65°F TO *165^. 

VIBRATION: PER ND 1002055, EXCEPT 5- 

2000 CPS AT 15 G, 0 TO PEAK. DURING VIBRATION 
THERE SHALL BE NO TRANSFER OF CONTACTS FROM ONE 
POSITION TO ANOTHER AND NO MOMENTARY OPENING OR 
CLOSING OF CONTACTS IN EXCESS OF 10 MICROSECONDS. 

SHOCK: PER ND 1002055, EXCEPT 78 G 

HALF SINE WAVE SHOCK INPUT, 11 MILLISECOND PULSE 
DURATION, NON-OPERATING. NO PARTS SHALL BREAK 
LOOSE FROM THE SWITCH ASSEMBLY AND THE SWITCH 
ASSEMBLY SHALL BE RETAINED IN ITS MOUNTED POSITION. 
DEFORMATION OF THE SWITCH ASSEM BLY AND FA I LUTE TO 
OPERATE AFTER SHOCK TESTING ARE["^71 part or 

ALLOWABLE. REQD identifying no. 
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uqTICC — iMlK 60 VCKNMINT DRAWINIS. IHCIHCAIIOIII. Oil OTHRR DATA 
AM UStD TOD ADT PUD>OSf OTMIR THAN IN tONNKCTlON WITH A DCriNfTtLT 
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■CMT TMCRCRY INCURS NO RtSRONSIRILITT NON ANY OBLIGATION WHATSOCVCR; 
ANOTHt FACT THAT TMtOOVtRNNf NT NAY NAVC FORNULATtO. FURNISHED OR 
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liV *it ..CMT, ?" PE.N.SS.ON TO ‘ “ LL *** 

PATENTED INVENTION THAT NAY IN ANY WAY RE RELATED THERETO. 


J. 


DESIGN REQUIREMENTS: (CONTINUED) 


LIFE: PER ND 1002055, EXCEPT TEST 

SHALL CONSIST OF 25,000 SWITCH ACTUATIONS (12,500 
ROTARY CYCLES) PERFORMED AT AN ACTUATION CYCLING 
RATE OF 2 ACTUATIONS PER MINUTE. AFTER LIFE TEST 
THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY 
FUNCTIONAL AND CONTACT RESISTANCE SHALL BE WITHIN 
THE LIMITS OF 500 MILL IOHMS MAXIMUM WHEN CHECKED 
UNDER ACTUAL LIFE TEST LOAD CONDITIONS. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10'* MILLIMETERS 
OF MERCURY ABSOLUTE. 

HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 
OPERATION AT AN AMBIENT PRESSURE OF 10"* MM HG 


ABSOLUTE FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE 
OF OPERATING IN AN AMBIENT ATMOSPHERE OF 100* 

OXYGEN AT PRESSURES VARYING FROM 10"* MM HG ABSOLUTE 
TO 15 PSIA WITHOUT CAUSING EXPLOSION OR TOXIC OR 
CORROSIVE OUTGASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUT- 
GASSING UNDER ANY OF THE ENVIRONMENTAL CONDITIONS. 

ENDURANCE: 25,000 CYCLES MINIMUM PER BASIC SWITCH. 

INDEXING: SHALL BE AS SHOWN IN TABLE, WITH POSITIVE 
DETENT POSITIONING. 

ROTAT(ON: NCN-ADJUSTABLE STOPS SHALL BE POSITIONED 
SUCH THAT MECHANICAL ROTATION OF THE ACTUATOR IS 
LIMITED TO THE NUMBER OF POSITIONS SPECIFIED WITH¬ 
OUT OBJECTIONABLE OVERTRAVEL. STOPS SHALL WITHSTAND 
14 INCH-POUNDS. 

NON-TURN DEVICE: A NON-TURN DEVICE SHALL BE PROVIDED 
AS SHOWN TO PREVENT ROTATION OF THE SWITCH WITH 
RESPECT TO ITS MOUNTING. 


SHOCK, OPERATING: PER ND 1002055, EXCEPT 50 G’S, 1/2 SINE WAVE SHOCK INPUT, 

11 MSEC. PULSE DURATION, OPERATING. DURING OPERATING SHOCK TESTING, THERE SHALL 
BE NO TRANSFER OF CONTACTS FROM ONE POSITION TO ANOTHER AND NO MOMENTARY OPENING 
OR CLOSING OF CONTACTS IN EXCESS OF 2 M SECONDS. 


NOTES: 

1. ALL VIEWS, INCLUDING SHAFT DETAIL AND POSITION 
LAYOUTS, ARE SHOWN WITH SHAFT IN POSITION ONE 
(AGAINST THE COUNTER CLOCKWISE STOP) AS VIEWED 
FROM THE KNOB END OF THE SHAFT. 

2. SHAFT FLAT IS PERPENDICULAR TO A PLANE FORMED BY A 
RADIUS FROM THE SHAFT AXIS THRU THE KEYING PIN AND 
ROTATED TO FLAT ANGLE A®. 

3. BASIC SWITCHES ARE NUMBERED CONSECUTIVELY FROM FRONT 
TO BACK WITH SWITCH NUMBER ONE NEAREST THE MOUNTING 
BUSHING. 

4. SWITCH MECHANISM POSITION NUMBERS 

ARE FOR REFERENCE ONLY. 


T 
















NEXT ASSY 

USED ON 

| APPLICATION 


3 



©THIS SHEET ADDED 


QTY 

REQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


FIND 

NO. 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES 
±: ±: ± 

DO NOT SCALE THIS DRAWING 


M I T 

INSTRUMENTATION LAB 

Cambridge. Mass NASS - 

CONTRACT 437 


DRAWN 




DAT! 




MATERIAL 


CHECKED {A/i^SOa///J oLt* C 3 
APPROVAL^^^Ugb f/fy/u 


APPROVAL . 




MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


SWITCH ASSEMBLY, ROTARY ACTUATED 
(HERMETICALLY SEALED SWITCHING UNITS) 

SPECIFICATION CONTROL DRAWING_ 


HEAT TREATMENT 


NASA APPROVAL 


CODE IOENT NO. 


FINAL FINISH 


MIT APPROVAL («****< ^ 


SCALE 


SIZE 


NASA DRAWING NO. 

1010417 


WT 


j SHEET 3 OF 3 



p PHOTOGRAPHIC SCALE ONLY 





















































CONTACT RATING 


28 DC 


115 RMS 
4-00/800 
CPS 


AMP. 

LOAD 

3 

INDUCTIVE 

5 

RESISTIVE 

T 

INDUCTIVE 

5 

RESISTIVE 



O 

FIGURE 1 


Q Z 1*0101 


FIGURE 2 


IKiidi 

1 


REPLACES REV B WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 0**f6 


EVISED PER TDRR 0425!_ 



POSITION LAYOUTS 







FLAT 

ANGLE 

A° 

SEE NOTE 2 


75° 


NO. ANGLE 

BASIC NO. BETWEEN 
SWITCHES POSITIONS POSITIONS 
(SPDT)_±5° 


8 4_I 45° 


6 6 


LENGTH 

M 




SHAFT DETAIL 
(SEE NOTE 2) 


.088"'" 
KEYING PIN 



SEE SHAFT DETAIL 


\ 

.940 \ 


FLAT SHOWN OUT 
OF POSITION 


6-32UNC-2A THD - 
SPLIT LOCKWASHER 
HEX NUT / 


2-56UNC-2A THD (& PLACES) 
SPLIT LOCKWASHER 
HEX NUT 


1.330 

REF 


* 325 a F 
.295 

HEX NUT 


A.F. X * n7 c THK 


j-28 UNF-2A THD - 

D I D I D 

c c c 

SHEET l|SHEET 2|SHEET~3~ 
REVISION STATUS OF SHEETS 


1.060 MAX 


7/ V » c -7711 L -r 

// ;lol J L /\ ~ M - J n.o.77 ref 

/ / Lsee note 3 N .c.-/4os8 .ia ref 

' L FLEXIBLE INSULATORS 

■•.395 di ‘ * !oil THK 

""lockwasher ©REPLACES REV(B) WITH CHANGE 


E 

I 


NEXT ASSY | USED ON 
APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

± - - .005 ± — 

DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE NOTES 

HEAT TREATMENT 

NONE 

FINAL FINISH 

NONE 


PART OR 
IDENTIFYING NO. 


INSTRUMENTATION LAB 
Cammiooc. Mam 

6. NO CONTRACT 497 


DRAWN JL. 
CHECKEDJ 
APPROVAL^ 
APPROVAL^ 


g Atw* 4 -'. DATE_ 

J ,LSO* // July C3 


NASA APPROVALS 
MIT APPROVAL kL. 


2 


NOMENCLATURE OR 
DESCRIPTION 

LIST OF MATERIALS _ 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

SWITCH ASSEMBLY, ROTARY ACTUATED 
(HERMETICALLYSEALED SWITCHING UNITS) 

SPECIFICATION CONTROL DRAWING 

CODE IDENT NO. I SIZE I NASA DRAWING NO. 


-/Y-C-J 


_ c 

SCALE NONE *T 


1010417 

I SHEET 1 OF 3 



INCHES 

I . i . I . I . I 


I 2 

PHOTOGRAPHKf SCALE ONLY 


























































































































3 


B 
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REQUIREMENTS: 

GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002055 UNLESS MODIFIED 
OR AMENDED BY DESIGN REQUIREMENT SECTION OF THIS 
DRAWING. 

D. THE ROTARY SWITCH SHALL CONSIST OF BASIC SWITCHES PER 
1010435-1. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. MATERIALS AND FINISH: 

(a) EXPOSED METAL PARTS EXCEPT MOUNTING BUSHING AND 

STRUT NUTS - CORROSION RESISTANT STEEL, PASS¬ 
IVATED OR ALUMINUM, ANODIZED. 

(b) MOUNTING BUSHING AND STRUT NUTS - BRASS, NICKEL 

PLATED. 

( C )M0UNTIN6 HARDWARE: 

(1) PANEL MOUNTING - CORROSION RESISTANT STEEL, 

PASSIVATED. 

(2) REAR END MOUNTING - 

LOCKWASHERS - CORROSION RESISTANT STEEL, 
PASSIVATED. 

(3) NUTS - BRASS, NICKEL PLATED 

(d) TERMINALS - SHALL BE PLATED TO FACILITATE SOLDER¬ 

ING. 

(e) FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 

FIBER GLASS CLOTH. 

2 . DIMENSIONS SHALL BE AS SHOWN. 

3 . MARKING: 

(a) PIECEMARKING: PARTS SHALL BE PERMANENTLY AND 

LEGIBLY MARKED PER MIL-STD-130 WITH THE NASA 
DRAWING NUMBER, PLUS DASH NUMBER AND REVISION 
LETTER. TERMINAL IDENTIFICATION OF THE END 
TERMINALS AND BASIC SWITCH NUMBERS SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE ENDS OF THE BASIC SWITCHES. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE 

PACKAGES AND EXTERNAL PACKAGING SHALL BE 
MARKED WITH THE FOLLOWING INFORMATION: MANU¬ 
FACTURER’S NAME OR SYMBOL, NASA PART NUMBER 
AND REVISION LETTER, MANUFACTURER’S LOT OR 
SERIAL NUMBER, DATE CODE, OR DATE OF MANU¬ 
FACTURER. 

(c) MANUFACTURER’S PART NUMBER MAY APPEAR ON THE 

PART OR PACKAGE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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MECHANICAL REQUIREMENTS: (CONTINUED) 

4. SWITCHES DO NOT NECESSARILY OPERATE SIMULTANEOUSLY. 

5 . SWITCHING TORQUE: 8 TO 28 INCH-OUNCES. 

t>. SEALING: (100%) LEAKAGE FOR EACH BASIC SWITCH SHALL 
BE LESS THAN 10" 8 CC/SEC. (CONVERTED TO LEAKAGE 
OF HELIUM) AT A PRESSURE DIFFERENTIAL OF ONE 
ATMOSPHERE. TEST SHALL BE PERFORMED WITH A MASS 
SPECTROMETER OR OTHER EQUIPMENT CAPABLE OF THE 
REQUIRED ACCURACY. 

ELECTRICAL REQUIREMENTS: 

1. CIRCUIT ARRANGEMENT SHALL BE AS SHOWN IN TABLE. 

2. DIELECTRIC WITHSTANDING VOLTAGE: THERE SHALL BE NO 

BREAKDOWN, DAMAGE, FLASHOVER, OR ARCING WHEN 
VOLTAGE AS FOLLOWS IS APPLIED BETWEEN THE SPEC¬ 
IFIED POINTS FOR FIVE SECONDS. 

(a) SEA LEVEL: 1000 VOLTS RMS AT 60 CPS SHALL BE 
APPLIED BETWEEN ADJACENT CURRENT CARRYING 
PARTS AND GROUND OR FRAME AND ANY TWO 
ADJACENT MUTUALLY INSULATED TERMINALS. 

3. INSULATION RESISTANCE: (ioox) SHALL BE A MINIMUM OF 1000 

MEGOHMS WHEN MEASURED WITH 100V DC APPLIED FOR A 
MAXIMUM OF ONE MINUTE BETWEEN TERMINALS AND 
GROUND OR FRAME, AND MUTUALLY INSULATED PARTS. 

4. CONTACT RESISTANCE: (100%) SHALL BE MEASURED WITH 

ONE MILLIAMPERE FROM A 6 VOLT DC OPEN CIRCUIT 
VOLTAGE. THE CONTACT SHALL NOT SWITCH THE 
MEASURING LOAD. LIMITS SHALL BE ONE OHM MAXIMUM 
INITIALLY, DURING AND AFTER THE SPECIFIED CYCLES 
OF LIFE. 


REVISIONS 


KtemmoN 


THIS SHEET ADDED AND UPGRADED TC 8 s 
CLASS A RELEASE PER TDRR OZLf* 


REVISED PER TDRR 04251 


WM 


DESIGN REQUIREMENTS: 

A. CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 

B. TEMPERATURE RANGE: OPERATING: 0 TO ♦165°F. 

(1) NON-OPERATING: -65°F TO *165^. 

C. VIBRATION: PER ND 1002055, EXCEPT 5- 

2000 CPS AT 15 G, 0 TO PEAK. DURING VIBRATION 
THERE SHALL BE NO TRANSFER OF CONTACTS FROM ONE . 
POSITION TO ANOTHER AND NO MOMENTARY OPENING OR 
CLOSING OF CONTACTS IN EXCESS OF 10 MICROSECONDS. 

D. SHOCK: PER ND 1002055, EXCEPT 78 G 

HALF SINE WAVE SHOCK INPUT, 11 MILLISECOND PULSE 
DURATION, NON-OPERATING. NO PARTS SHALL BREAK 
LOOSE FROM THE SWITCH ASSEMBLY AND THE SWITCH 
ASSEMBLY SHALL BE RETAINED IN ITS MOUNTED POSITION. 
DEFORMATION OF THE SWITCH ASSEM BLY AND FA I LUTE TO 

OPERATE AFTER SHOCK TESTING ARE I qty I part or 

ALLOWABLE. reqo| identifying wo. 
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AMO THE PACT THAT THE GOVERNMENT MAY OTHER* DATA IS 

IN ANY WAY SUPPLIEO THE SAID ORAMIMRS SPtCIPICATIOMS OR OTHER DATA IS 
MOT TO RE RESARDEO RY IMPLICATION "*'**** T| 'JL *11 c^mVVt- 

LICEMSINC THE HOLDER OR AMY OTHER MRSOM OR CORROMATIOM. OR CONVEY 

DESIGN REQUIREMENTS: (CONTINUED) 

E. LIFE: PER ND 1002055, EXCEPT TEST 

SHALL CONSIST OF 25,000 SWITCH ACTUATIONS (12,500 
ROTARY CYCLES) PERFORMED AT AN ACTUATION CYCLING 
RATE OF 2 ACTUATIONS PER MINUTE. AFTER LIFE TEST 
THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY 
FUNCTIONAL AND CONTACT RESISTANCE SHALL BE WITHIN 
THE LIMITS OF 500 MILL I OHMS MAXIMUM WHEN CHECKED 
UNDER ACTUAL LIFE TEST LOAD CONDITIONS. 

F. AMBIENT PRESSURE RANGE: SEA LEVEL TO 10"+ MILLIMETERS 

OF MERCURY ABSOLUTE. 

G. HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 

OPERATION AT AN AMBIENT PRESSURE OF 10** MM HG 
ABSOLUTE FOR 4 DAYS. 

I H OXYRFN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE 
OF OPERATING IN AN AMBIENT ATMOSPHERE OF 100% 

OXYGEN AT PRESSURES VARYING FROM 10"* MM HG ABSOLUTE 
TO 15 PSIA WITHOUT CAUSING EXPLOSION OR TOXIC OR 
CORROSIVE OUTGASSING. 

j. MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUT- 
GASSING UNDER ANY OF THE ENVIRONMENTAL CONDITIONS. 

K ENDURANCE: 25,000 CYCLES MINIMUM PER BASIC SWITCH. 

L. INDEXING: SHALL BE AS SHOWN IN TABLE, WITH POSITIVE 

DETENT POSITIONING. 

M. ROTATION: NON-ADJUSTABLE STOPS SHALL BE POSITIONED 

SUCH THAT MECHANICAL ROTATION OF THE ACTUATOR IS 
LIMITED TO THE NUMBER OF POSITIONS SPECIFIED WITH¬ 
OUT OBJECTIONABLE OVERTRAVEL. STOPS SHALL WITHSTAND 
14 INCH-POUNDS. 

N NON-TURN DEVICE: A NON-TURN DEVICE SHALL BE PROVIDED 
AS SHOWN TO PREVENT ROTATION OF THE SWITCH WITH 
RESPECT TO ITS MOUNTING. 

P. SHOCK. OPERATING: PER ND 1002055. EXCEPT 50 G'S. 1/2 SINE WAVE SHOCK INPUT, 

11 MSEC. PULSE DURATION, OPERATING. DURING OPERATING SHOCK TESTING, THERE SHALL 
BE NO TRANSFER OF CONTACTS FROM ONE POSITION TO ANOTHER AND NO MOMENTARY OPENING 
OR CLOSING OF CONTACTS IN EXCESS OF 2 M SECONDS. 


NOTES: 

1. ALL VIEWS, INCLUDING SHAFT DETAIL AND POSITION 
LAYOUTS, ARE SHOWN WITH SHAFT IN POSITION ONE 
(AGAINST THE COUNTER CLOCKWISE STOP) AS VIEWED 
FROM THE KNOB END OF THE SHAFT. 

2. SHAFT FLAT IS PERPENDICULAR TO A PLANE FORMED BY A 
RADIUS FROM THE SHAFT AXIS THRU THE KEYING PIN AND 
ROTATED TO FLAT ANGLE A°. 

3. BASIC SWITCHES ARE NUMBERED CONSECUTIVELY FROM FRONT 
TO BACK WITH SWITCH NUMBER ONE NEAREST THE MOUNTING 
BUSHING. 

4. SWITCH MECHANISM POSITION NUMBERS 

ARE FOR REFERENCE ONLY. 
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REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. THE ROTARY SWITCH SHALL CONSIST OF SEVEN (7) BASIC SWITCHES PER Mll-S-6743 
AND MS 25085, EXCEPT FOR TERMINAL CONFIGURATION. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS PRESCRIBED 
BY NO 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 

E. MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S 
MIME AND/OR SYMBOL. PART NUMBER, TERMINAL IDENTIFICATION, BASIC SWITCH 
IDENTIFICATION AND THE NASA DRAWING NUMBER AND REVISION LETTER. 


,2. ACCEPTANCE AND INSPECTION: 

A. CIRCUIT CHARACTERISTICS: PER TABLE I. 

B. DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS, MINIMUM (MIL-S-6743). 


DESIGN: 


CONTACT RATINGS: 

(1) 28 VOLTS DC, RESISTIVE: 5 AMPERES 

(2) 28 VOLTS DC, INDUCTIVE: 3 AMPERES 

(3) 115/230 VOLTS RMS, RESISTIVE OR INDUCTIVE: 5 AMPERES. 

(4) SURGE CURRENT: 24 AMPERES. MAXIMUM. 

SWITCHING TORQUE: 8 TO 12 INCH-OUNCES. 

INDEXING: 45* WITH ROTATION LIMITED TO 135* BY STOPS. 

(1) STOPS: SHALL WITHSTAND 25 INCH-POUNDS. 

ENDURANCE: 25,000 CYCLES MINIMUM PER BASIC SWITCH. 

CONTACT VOLTAGE OROP: 1 MILLIVOLT MAXIMUM AT 100 MILL I AMPERES WHEN A 
POTENTIAL OF 2 TO 4 VOLTS DC IS APPLIED THROUGH A SUITABLE DROPPING RESISTOR. 

SWITCH SHALL HAVE 4 POSITIONS. 

FLEXIBLE INSULATORS SHALL BE FIBERGLASS IMPREGNATED 
WITH SILICONE RUBBER. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-rD-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404. CLASS 3. 

C. THE CONTAINER SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-129 WITH MANU¬ 
FACTURER'S NAME, IDENTIFYING NUMBER, ITEM NAME. AND NASA DRAWING NUMBER. 

AND REVISION LETTER. 

2. DESIGN: 

A. MATERIAL: SINTERED BRONZE PER MIL-B-5687, TYPE 1, COMPOSITION A WITH 4X t.05% 
MOLYBDENUM DISULPHIDE ADDED AT SINTERING. 

B. HARDNESS: ROCKWELL NO. H45*-H54 

’ C. COEFFICIENT OF FRICTION (BREAKWAY): .07 OZ INCHES MIN 

D. COEFFICIENT OF THERMAL EXPANSION PER DEGREE F: 10.5 (X10 _t >) OZ INCHES MAX 

E. TENSILE STRENGTH: 18,000 (PSI) MIN 

F. COMPRESSIVE STRENGTH: 18.000 (PSI) MIN 
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REQUIREMENTS: ¥ 

1. ' GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NILtD-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404. CLASS 3. 

C. THE CONTAINER SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-129 WITH MANU¬ 
FACTURER'S NAME. IDENTIFYING NUMBER. ITEM NAME. AND NASA DRAWING NUMBER. 

AND REVISION LETTER. 

2. DESIGN: 

A. . MATERIAL: SINTERED BRONZE PER MIL-B-5687, TYPE 1, COMPOSITION A WITH 4X i.OSX 

MOLYBDENUM DISULPHIDE ADDED AT SINTERING. 

B. HARDNESS: ROCKWELL NO. H4S-R54 

’ C. COEFFICIENT OF FRICTION (BREAKWAY): .07 OZ INCHES MIN 

~ D. COEFFICIENT OF THERMAL EXPANSION PER OEGREE F: 10.5 (XIO'*) OZ INCHES MAX 

E. TENSILE STRENGTH: 16.000 (PSI) MIN 

F. COMPRESSIVE STRENGTH: 18,000 (PSD MIN 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT ND 1015404. CLASS 3. 

C. THE CONTAINER SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-129 WITH MANU¬ 
FACTURER'S NAME, IDENTIFYING NUMBER. ITEM NAME. AND NASA DRAWING NUMBER, 

AND REVISION LETTER. 

2. DESIGN: 

A. MATERIAL: SINTERED BRONZE PER MIL-B-5687, TYPE 1. COMPOSITION A WITH AX t.05* 
MOLYBDENUM DISULPHIDE ADDED AT SINTERING. 

B. HARDNESS: ROCKWELL NO. H45-H54 

C. COEFFICIENT OF FRICTION (BREAKWAY): .07 02 INCHES MIN 

D. COEFFICIENT OF THERMAL EXPANSION PER DEGREE F: 10.5 (X10"*) OZ INCHES MAX 

E. TENSILE STRENGTH: 16,000 (PSI) MIN 

F. COMPRESSIVE STRENGTH: 18,000 (PSI) MIN 

G. UNIT SHALL BE VACUUM’-IMPREGNATED WITH INSTRUMENT OIL PER MIL-L-6085A, 
COMPLETELY SELF-LUBRICATING. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Mll,-D-70327. 

THE ROTARY SWITCH SHALL CONSIST OF SIX (b) BASIC SWITCHES PER M1L-S-6743 AND 
MS 23085, EXCEPT FOR TERMINAL CONFIGURATION. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS PRESCRIBED BY 
ND 1015404. CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION, BASIC SWITCH IDENTIFI¬ 
CATION AND THE NASA DRAWING NUMBER AND REVISION LETTER. 


C. 


CIRCUIT CHARACTERISTICS 


SWITCH 

MECHANISM 

POSITION 

0 - NC TO COM CIRCUIT CLOSED 

X - NO TO COM CIRCUIT CLOSED 

BASIC SWITCH REF NUMBER 
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D. 

E. 


2. ACCEPTANCE AND INSPECTION: 

A. CIRCUIT CHARACTERISTICS: PER TABLE I. 

B. DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS, MINIMUM (MIL-S-6743). 


3. 


DESIGN: 

A. ' CONTACT RATINGS: 

(1) 28 VOLTS DC, RESISTIVE: 5 AMPERES 

(2) 28 VOLTS DC, INDUCTIVE: 3 AMPERES 

(3) 115/230 VOLTS RMS, RESISTIVE OR INDUCTIVE: 5 AMPERES. 

(4) SURGE CURRENT: 24 AMPERES. MAXIMUM. 

SWITCHING TORQUE: 19 TO 23 INCH-OUNCES. 

INDEXING: 45* WITH ROTATION LIMITED TO 225* BY STOPS. 

(1) STOPS: SHALL WITHSTAND 25 INCH-POUNDS. 

ENDURANCE: 25,000 CYCLES MINIMUM PER BASIC SWITCH. 

CONTACT VOLTAGE DROP: 1 MILLIVOLT MAXIMUM AT 100 MILL I AMPERES WHEN A 
POTENTIAL OF 2 TO 4 VOLTS DC IS APPLIED THROUGH A SUITABLE DROPPING RESISTOR. 
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REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

8. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 

MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404. CLASS 2. 

0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
ND 1002047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: ~- 

1. LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING 
REQUIREMENTS OF MIL-T-27, AND NASA DRAWING NUMBER 
(1010422) AND REVISION LETTER SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

|. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

3. OESIGN: ‘ 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE 
TF5RX0IZZ. 

A. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 
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ND 1002034 FOR THIS DRAWING. 
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TABLE 1 

INSPECTION AND ACCEPT ION TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 



4.7.3.2.1 SEALING 


.5 DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 



INDUCED VOLTAGE: TEST VOLTAGE: 50 VOLTS AT 50K CPS 
AT TERMINALS 1-3, SECONDARY OPEN. I ■ 8.0 MA MAX. 

INSULATION RESISTANCE: 10,000 MEG. MIN. AT 25*C 


4.7.9.1.1(a) NO-LOAD CURRENT: TEST VOLTAGE: 30 VOLTS AT 25.6K 
CPS AT TERMINALS 1-3 

I • 7.0 MA MAX. 


4.7.9.1.1 (b) NO-LOAD POWER: TEST VOLTAGE: 25.4 VOLTS AT 25.6K 

CPS AT TERMINALS 1-? , 

• ' P a I20M ILL I WATTS MAX. 

4.7.9.2.1 OUTPUT VOLTAGE: TEST VOLTAGE: 12.7 VOLTS AT 25.GK 
CPS AT TERMINALS 1-2. R L • 3.1 OHMS i 5* AT TERMINALS 
4-5. 

RATIO £(4-5) a .197 t .004 
E(1-2) 

WITH 12.7 VOLTS AT TERMINALS 2r3: 

RATIO E(4-5) a .197 ± .004 
E(2-3) 

RATIO E(4-5) MINUS RATIO E(4-r5) a t .004 MAX. 

E(2-3) E(1-2) 

% REG fML * r FL X 100 a 15* MAX. 

WHERE r FL a E(4-5) WITH R L a 3.1 OHMS 'i 5* 

EC1-2) 

r N L ■ EC4-5) WITH R L REMOVED 
E(1-2> 
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REQUIREMENTS: 


1. 


GENERAL: 

A 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 


B. 


C. 


D. 


UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-27 WITH THE ADDITIOHS AND EXCEPTIONS SPECIFIED HEREIN. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CUSS 2. 

UNITS SHALL ICET THE QUALIFICATION REQUIREMENTS OF 
NO 1002047. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. 


LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 


2 . 


MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING 
REQUIREMENTS OF MIL-T-27, AND NASA DRAWING NUMBER 
(1010422) AND REVISION LETTER SHALL BE PERMANENTLY 
AND LEGIBLY MARKEO ON THE UNIT. 


3. DIMENSIONS: SEE FIGURE. 


ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 


3. 


DESIGN: 

A 


THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27. TYPE 
TF5RX01 11. 


I. WORKING VOLTAGE: 175 VOLTS. 
C. UNIT SHALL BE LAYER WOUND. 
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REQUIREMENTS: 

1. - GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 101540*, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
NO 10C2047. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL HARKING 
REQUIREMENTS OF MIL-T-27, AND NASA DRAWING NUMBER 
(1010422) AND REVISION LETTER SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 

3. DESIGN: ' 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE 
TF5RX0IZZ. 

.». WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 
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TABLE 1 

INSPECTION AND ACCEPTION TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 _ 



4.7.3.2.1 SEALING 


.5 DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 




4.7.9.1.1 (a) NOrLOAD CURRENT: TEST VOLTAGE: 30 VOLTS AT 25.GK 
CPS AT TERMINALS 1r3 


4.7.9.1.1 Cb) 

4.7.9.2.1 


I • 6.0 NA MAX. . 

NO-LOAD POWER: TEST VOLTAGE: 25.4 VOLTS AT 25.GK 
CPS AT TERMINALS 1-? r ; . 

P > l20M|tLLIHATT$ MAX.. 


OUTPUT VOLTAGE: TEST VOLTAGE: 12.7 VOLTS AT 25.tK 
CPS AT TERMINALS 1->2. R|. » 3-1 OHMS H 5* AT TERMINALS 

4-5. 

RATIO E(4-5) » .197 i .004 
E(1—2) 

WITH 12.7 VOLTS AT TERMINALS 2t3: 

RATIO E(4-5) - .197 i .004 
E(2-J) 

RATIO E(4-5) MINUS RATIO E(4t 5) ■ t .004 MAX. 
E(2-3) E(1-2) 

* REG r NL - rpL X 100-15* MAX. 
r FL 

WHERE r F . » E(4-5) WITH R L • 3.1 OHMS 4 5* 

E(1-2) 


r NL 


£(4-5) WITH R l REMOVED 
E(1-2) 
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REVISIONS 


DATE I APPROVAL 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN Nll-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF 
ND 1002047. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 


1. LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING 
REQUIREMENTS OF MIL-T-27, AND NASA DRAWING NUMBER 
(1010422) AND REVISION LETTER SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 


3. DESIGN: 


A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE 
TF5RX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 
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ND 1002034 FOR THIS DRAWING. 
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TABLE 1 


INSPECTION AND ACCEPT I ON TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 

4.7.4 

INDUCED VOLTAGE: TEST VOLTAGE: 50 VOLTS AT 50K CPS 

AT TERMINALS 1-3, SECONDARY OPEN. I » 8.0 MA MAX. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEG. MIN. AT 25*C 

4.7.9.1.1 (a) 

NO-LOAD CURRENT: TEST VOLTAGE: 30 VOLTS AT 25.GK 

CPS AT TERMINALS 1-3 

I > 7.0 MA MAX. 

4.7.9.1.1 (b) 

NO-LOAD POWER: TEST VOLTAGE: 25.4 VOLTS AT 25.GK 

CPS AT TERMINALS 1-3 

P » 70 MILLIWATTS MAX. 

4.7.9.2.1 

OUTPUT VOLTAGE: TEST VOLTAGE: 12.7 VOLTS AT 25.GK 

CPS AT TERMINALS 1-2. R|. » 3.1 OHMS i 5* AT TERMINALS 

4-5. 

RATIO E(4-5) ■ .197 i .004 

E(1—2) 

WITH 12.7 VOLTS AT TERMINALS 2-3: 

RATIO E(4-5) ■ .197 t .004 

E(2-3) 

RATIO E{4-5) MINUS RATIO E(4-5) ■ t .004 MAX. 

E(2-3) E(1-2) 

* PEG r ML - rpL X 100 ■ 15* MAX. 

'FL 

WHERE rpL » E(4-5) WITH R L • 3.1 OHMS 1 5* 

E(1—2) 


PARAGRAPH 
4.7.9.3 


4.7.9.4 


4.7.9.10 


4.7.9.14 


r M L ■ E(4-5) WITH R|_ REHOVED 
E(1 —2) 


TABLE 1(CONTINUED) 
INSPECTION AND ACCEPT I ON TESTS 


DC RESISTANCE AT 25*C: R(1-2) • 3.1 OHHS MAX., 

R(2-3) » 3.1 OHMS MAX., R (4-5) » 0.10 OHMS MAX. 

INDUCTANCE: TEST VOLTAGE: 12.7 VOLTS AT 25.GK 
CPS AT TERMINALS 1-2, SECONDARY OPEN. 

Lf ■ 9.0 MH MIN. WITH AND WITHOUT 50 MA DC CURRENT. 

LEAKAGE INDUCTANCE: TEST VOLTAGE: 100 MV AT 
25.GK CPS AT TERMINALS 1-2, WITH TERMINALS 4r5 
SHORTED. L ■ 100 MICRO HEN. MAX. 

WITH A TEST VOLTAGE OF TO MV AT TERMINALS 1-2 
WITH TERMINALS 2-3 SHORTED. I ■ 10 MICRO HENRIES 
MAX. 

TEMPERATURE RISE: SHALL NOT EXCEED 30*C AT FULL I 
LOAD (LOAD CONDITIONS SAME AS PAR. 4.7.9.2.1 I 
OUTPUT VOLTAGE) (SAMPLE TEST) 

-- 

POLARITY: TERMINALS 3 AND 4 SHALL BE OF LIKE 

POLARITY 
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REPLACED BY REV B WITH CHANGES 
PER TDRR Onto 
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B. 


REQUIREMENTS: 

V. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MlL-0-70327. 
UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27 WITH ADDITIONS AND EXCEPTIONS 
AS NOTEO HEREIN. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404. CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-130 WITH THE 
MANUFACTURER'S NAME OR SYMBOL, IDENTIFYING NUMBER, NASA DRAWING NUMBER 
AND REVISION LETTER, AND INDUCTANCE VALUE. 


ACCEPTANCE AND INSPECTION: 


FOR INFORMATION ONLY 

CUSS B RELEASE TOR No. DO tfUL DATE 


ELECTRICAL CHARACTERISTICS: 

(1) INDUCTANCE: 50 MILLIHENRY* 1 2X. 

DC RESISTANCE: 28 OHMS t 20*. 

DISTRIBUTED CAPACITY: 40 PICOFARADS ♦ 20X. 
Q FACTOR: SEE FIGURE. : - 


( 2 ) 

(3) 

( 4 ) 

OESIGN: 3 - _ 

A. CONSTRUCTION: 

(T) SHALL BE MOLDED IN HIGH TEMPERATURE EPOXY RESIN. 

C2) LEADS SHALL BE, NICKEL ALLOY .GOLD-PLATED PER ND 1015400. 
8. OPERATING TEMPERATURE RANGE: -55*C TO ♦105*C. 
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REQUIREMENTS; 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NtL-D-70327. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27 WITH ADDITIONS AND EXCEPTIONS 
AS NOTED HEREIN. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 2. 

0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-130 WITH THE 

MANUFACTURER'S NAME OR SYMBOL, IDENTIFYING NUMBER, NASA DRAWING NUMBER 
AND REVISION LETTER, AND INDUCTANCE VALUE. 

2. ACCEPTANCE AND INSPECTION: 

A. ELECTRICAL CHARACTERISTICS: 

(1) INDUCTANCE: 50 MILLIHENRYS t 2%. 

(2) DC RESISTANCE: 28 OHMS t 20%. 

(3) DISTRIBUTED CAPACITY: 40 PICOFARADS ♦ 20%. 

( 4 ) Q FACTOR: SEE FIGURE. 

3. DESIGN: 

A. CONSTRUCTION: 

(t) SHALL BE MOLOED IN HIGH TEMPERATURE EPOXY RESIN. 

(2) LEADS SHALL BE NICKEL ALLOY .GOLD PLATED PER ND 1015400. 

B. OPERATING TEMPERATURE RANGE: -55*C TO *105*0. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 

















NEXT ASSY 

USED ON 

1- 


APPLICATION 


FOR INFORMATION ONLY 


CUSS B RELEASE TDR No. DO (fUL DATE 


K890 MAX 



.125 


DIA 



-.390 MAX 



.022 




DIA 


I 2 5 10 20 50 100 200 

FREQUENCY IN KILOCYCLES __ 


1.875 
2 LEADS 


QTY 

REQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


FIND 

NO. 


LIST OF MATERIALS 


C 

c 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES 
± ± ± 


M I T 

INSTRUMENTATION LAB 


Cammidoi, Mam. 

CONTRACT 


DRAWN A? A+n* PATE /affi ^ 

/I r-i-td /)Ia 

CHECKED 


DO NOT SCALE THIS DRAWING 


MATERIAL 


SEE NOTES 


APPROVAL V-(n* UA 
APPROVAL. 


HEAT TREATMENT 

NONE 


NASA APPROVAL 




FINAL FINISH 


NONE 


MIT APPROVAL 



MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


REACTOR, FILTER 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 


SCALE NONE 


SIZE 


NASA DRAWING NO. 

1010427 


WT 


| SHEET | OF | 


/ 1 




INCHES 

fj j , i ill i «-4 


k 


I 2 

" PHOTOGRAPHIC SCALE ONLY 































NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO BE RECARDEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. ON CONVEY¬ 
ING ANY RIGHTS ON PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404,.CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF iNDI'002053. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 

■. MANUFACTURER'S NAME, CODE, OR SYMBOL, NASA DWG. NO. AND REV. LETTER, NOMINAL UNIT WEIGHT, TYPE 
-■ AND CONTRACT NUMBER, NAME PLATE TO READ FROM LEAD END. 

UNITS TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH 
COMMERCIAL PACKAGING PER MIL-P-116, METHOD III. 

2. ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

FRAME SIZE: 8 

LEADS SHALL BE 7 STRANDS OF A3L, AWG WIRE INSULATED WITH 
EXTRUDED TEFLON PER MIL-W-16878 TYPE E-28L LEADS SHALL 
BE COLOR COOED. 

RUNOUT OF DIA ■A" SHALL NOT EXCEED .0005 T.I.R. WHEN 
MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE OUTPUT SHAFT. 

RUNOUT OF DIA "B" SHALL NOT EXCEED .0003 T.I.R. WHEN 

MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED V - 

BY THE RESOLVER CASE. 

SHAFT END PLAY NOT TO EXCEED .002 UNDER 8 OZ. ±1 OZ. 

MEASURING GAUGE LOAD. 

RADIAL PLAY OF SHAFT MEASURED AT POINT NOT MORE THAN 
.125 FROM FRONT FACE OF CASE. SHALLNOT ’EXCEED. „0007 T. I .R. 

UNDER 8 OZ. ±1/2 OZ. REVERSING GAUGE LOAD APPLIED NOT 
MORE THAN .25 INCHES FROM FRONT FACE OF’CASE. ■ 

ELECTRICAL PROPERTIES: 

PHASE EQUATIONS: 

e S1-S3 * K E P1-P3 c 0S ® ” K e P2-P3 SIN 8 
e S2-S4 * K e P2-P3 c 0S ® ♦ K Epj-pj SIN 8 
8 IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER-CLOCKWISE 
DOTATION FACING THE SHAFT. 

3. DESIGN: 

OPERATING TEMPERATURE RANGE: -55*C TO +125*C. 

FRICTION TORQUE: 15 GRAM-CM MAXIMUM AT 25* ± 5*C. 

CASE AND SHAFT MATERIAL SHALL BE CRES PER QQ-S-7G3. 

LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT 
SPECIFIED IN ND 1002077, G.E. F-58 SILICONS OIL OR EQUIVALENT 
RESOLVERS SHALL MEET THE REQUIREMENTS OF NO H002132. 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
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SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
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^ COMMERCIAL PACKAGING PER MIL-P-1H, METHOD III. 

ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 


FRAME SIZE: 8 
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RUNOUT OF DIA "A" SHALL NOT EXCEED .0005 T.I.R. WHEN 
MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE OUTPUT SHAFT. 

RUNOUT OF DIA "B" SHALL NOT EXCEED .0003 T.I.R. WHEN 
MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
* BY THE RESOLVER CASE. 

SHAFT END PLAY NOT TO EXCEED .002 UNDER 8 OZ. +1 OZ. 

MEASURING GAUGE LOAD. 
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ROTATION FACING THE SHAFT. 

DESIGN: 

OPERATING TEMPERATURE RANGE: -55*C TO *125*C. 

-FRICTION TORQUE: 15 GRAM-CM MAXIMUM AT 25* 1 5«C. 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404..CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION ’REQUIREMENTS OF WO¥002053. 
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ROTATION FACING THE SHAFT. 

DESIGN: 

OPERATING TEMPERATURE RANGE: -55*C TO ♦125«C. 

FRICTION TORQUE: 15 GRAM-CM MAXIMUM AT 25* 1 5*C. 
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1. GENERAL: 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404,.CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF 'NDT002053 
HARKING: UNITS SHALL BE MARKED PER MIL-STD-1J0 WITH THE 
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MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE OUTPUT SHAFT. 

RUNOUT OF DIA «B« SHALL NOT EXCEED .0003 T.I.R. WHEN 
MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE RESOLVER CASE. 

SHAFT END PLAY NOT TO EXCEED .002 UNDER 8 OZ. il OZ. 
MEASURING GAUGE LOAD. 

RADIAL PLAY OF SHAFT MEASURED AT POINT NOT MORE THAN 
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UNDER 8 OZ. ±1/2 OZ. REVERSING GAUGE LOAD APPLIED NOT 
MORE THAN .25 INCHES FROM FRONT FACE OF'CASE. - 

ELECTRICAL PROPERTIES: 

PHASE EQUATIONS: 

e S1-S3 * K e P1-P3 Cos o - K e P2-P3 SIN 8 
e S2-S4 * K e P2-P3 Cos 8 ♦ R e P1-P3 SIN 8 
8 IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER-CLOCKWISE 
ROTATION FACING THE SHAFT. 

DESIGN: 

OPERATING TEMPERATURE RANGE: -55*C TO *125*C. 

FRICTION TORQUE: 15 GRAM-CM MAXIMUM AT 25* ± 5*C. 

CASE AND SHAFT MATERIAL SHALL BE CRES PER QQ-S-7G3. 

LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT 
SPECIFIED IN ND 1002077. 
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RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHEO. OR 
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INTERPRET DRAUING IN ACCORDANCE UITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404. CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQMTS. OF ND 1002053 
MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 UITH THE 
MANUFACTURER'S NAME, CODE. OR SYMBOL, NOMINAL UNIT WEIGHT, TYPE 
AND CONTRACT NUMBER, NASA DUG. ,N0. AND REV. LETTER, NAME PLATE TO READ FROM LEAD END 
UNITS TO BE INDIVIDUALLY PACKED IN ACCORDANCE UITH 
COMMERCIAL PACKAGING PER MIL-P-116, METHOD III. 

2. ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

FRAME SIZE: 8 

LEADS SHALL BE 7 STRANDS OF 136 AUG UIRE INSULATED UITH 
EXTRUDED TEFLON PER MIL-U-16878 TYPE E-28. LEADS SHALL 
BE COLOR CODED. 

RUNOUT OF DIA "A" SHALL NOT EXCEED .0005 T.I.R. UHEN 
MEASURED UITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE OUTPUT SHAFT. 

RUNOUT OF DIA "B" SHALL NOT EXCEED .0003 T.I.R. UHEN 
MEASURED UITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE RESOLVER CASE. 

SHAFT END PLAY NOT TO EXCEED .002 UNDER 8 OZ. +1 OZ. 

MEASURING GAUGE LOAD. 

RADIAL PLAY OF SHAFT MEASURED AT POINT NOT MORE THAN 

.125 FROM FRONT FACE OF CASE SHALL NOT EXEED .0007 T.I.R. 

UNDER 8 OZ. +1/2 OZ. REVERSING GAUGE LOAD APPLIED NOT 
MORE THAN .25 INCHES FROM FRONT FACE OF CASE, 

ELECTRICAL PROPERTIES: 

PHASE EQUATIONS: 

E S1-S3 * * e P1-P3 Cos 8 - K e P 2-P3 SIN e 
. e S2-S4 * K e P2-P3 c 0S 8 ♦ K Epj-pj SIN 8 

* 8 IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER-CLOCKUISE 

ROTATION FACING THE SHAFT. 

3. DESIGN: 

OPERATING TEMPERATURE RANGE: -55+C TO +125+C. 

FRICTION TORQUE: 15 Gr.AM-CM MAXIMUM AT 25* ♦ 5+C. 

CASE AND SHAFT MATERIAL SHALL BE CRES PER QQ-S-763. 

LUBRICATION: BEARINGS SHALL BE LUBRICATED UITH LUBRICANT 
SPECIFIED IN ND 1002077., OR G.E. F-50 SILICONE OIL OR EQUIVALENT. 

RESOLVERS SHALL MEET THE REQUIREMENTS OF ND 1002132 
WEIGHT: APR 50GRAMS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAUING. 
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MOTICK — WHEN •OVEHHNINT ORAWINSS. SPECIFICATIONS. Oil OTHER DATA 
ARK USED FOR ANY PURPOSE OTHIR THAN IN CONNECTION WITH A DEFINITELY 
RELATED AOVERNNENT PROCURE HE NT OPERATION. THE UNITED STATES COVERN- 
KENT THERERV INCURS NO RESPONSIBILITY NOR ANT ORLIDATION WHATSOEVER; 
A NO THE PACT THAT THE OOVEANNENT WAV HAVE FORNULATEO. FURNISHED. OR 
IN ANY WAV SUPPLIEO THE SAID ORAWINSS. SPECIFICATIONS OR OTHER DATA IS 
ROT TO SX RtOAROEO IWPUCATION >R OTHERWISE AS IN ANY WANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, OR CORYff- 
INS ANY RISHTS OR PERNISSION TO MANUFACTURE. USE. OR SELL ART 
PATENTED INVENTION THAT NAY IN ART WAT RE RELATED THERETO. 


REQUIREMENTS: . 

1. GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
NIL-0-70527. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
* AS CONTAINED IN ND 1015404. CLASS 1. 

UNITS SHALL BE CAPABLEjDF MEET I NG.THL QUALIFICATION JREQMTS.OF ND 1002053.. 
MARLING: UNITS SHALL BE MARKED PER NIL-STD-130 WITH THE 

MANUFACTURER'S NAME, CODE, OR SYMBOL, NDMINALUJ4JT-WEIGH T^JTTPE 
AND CONTRACT NUMBER, .NASA.DUG. M. .AN0<REE. iLETTER. INANE PLATE TO READ .FROM 'LEAD END. 
' UNITS TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH 
COMMERCIAL PACKAGING PER MIL-P-114, METHOD III. 

2. ACCEPTANCE AND INSPECTION: 

MECHANICAL PROPERTIES: 

WfIC.HT: APPROX mArEL'' 50 ■ _■■■- _ . • 

.FRAME SIZE: 8 - : - ' ' 

iUADSiSNAItL >BE>TYK>ea2*>ER«tL'iU4TM3G4e0RS1STINGI0F 17 .STRANDS ' 

ABF .NO.2M.AUG WIRElINSNLAISBiWIIHliXTBWDED.TEFLON. 1EEADS .SHALL.BE 
‘.COLORJCOOBD^i.j 

RUNOUT OF DIA •A* SHALL NOT EXCEED .0005 T.I.R. WHEN 
MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE OUTPUT SHAFT. 

RUNOUT OF DIA "8» SHALL NOT EXCEED .0003 Y.I.R. WHEN 
MEASURED WITH TIC UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE RESOLVER CASE. 

SHAFT END PLAT NOT TO EXCEED .002 UNOER B OZ. 41 02. 

MEASURING GAUGE LOAD. 

>. RADIAL PLAY OF SHAFT MEASURED AT POINT NOT NORE THAN 

.125 FROH FRONT FACE OF CA&E. SHALLNOT EXEED. JD007 T. I.R t , 

* UNOER 8 OZ. 41/2 OZ. REVERSING GAUGE LOAD APPLIED NOT 
MORE THAN *25 INCHES FROM FRONT FACE iJEXASE^. 

JBKT4BN ? T8R0UGt VtS GRAN^CM NAXINUNiAT<29*i4i3*C. 

ELECTRICAL PROPERTIES: ' 

•PHASE'.EQUATIONS: 

; E S1-S3 - * e P1-P3 c 0S • “ * E P2-P3 s,n • t' 

i e S2-S4 * * e P2-P3 c 0S • ♦ k e P1-P3 s,m • 

' ' % 8 IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER-CLOCKWISE 

ROTATION FACING THE SHAFT. / 

3. DESIGN: V ' ■ 

OPERATING TEMPERATURE RANGE! ~95*C TO >12S*C. 

FRICTION TORQUE:. 15.GRAN-CM MAXINUN AT 25* 4 5»C. 

< CASE AND SHAFT MATERIAL SHALL BE CRES PER QQ-S-763. 

iLUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT 

SPECIFIED IN NO 1002077., OR G.E. F-SO SILICONE OIL OR EQUIVALENT. 

RESOLVERS SHALL MEET THE REQUIREMENTS OF.ND 1002132. 

WEJ6HTJ. APJ?_50 GRAMS__ 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN 60VCRNMENT DR A WINES. SPECIFICATIONS. ON OTHER OATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO RESPONSIRILITT NOR ANT OOLICATION WHATSOEVER: 
AND THE FACT THAT THE SOVERNMENT MAT HAVE FORMULATED. BURNISHED. OR 
IN ANY WAY SUPPLIEO THE SAIO DRAWINCS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO AS REAARDED AY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

licensins the holoer or ant other person or 

INA ANT RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL AMY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


REQUIREMENTS: 


ID 


i. 


GENERAL: 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 1. 

UNITS SHALL_BE_CAPABl_EQF MEET!NGJEHE-QUALlFlCATIQN REQMTS.OF ND 1002053_ 


MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH THE 

MANUFACTURER'S NAME, CODE, OR SYMBOL, NOMINALJJ14IX WiJOHT^JlKt 
AND CONTRACT NUMBER, NAME PLATE TO READ FROM LEAD END. 

UNITS TO BE INDIVIDUALLY PACKED IN ACCORDANCE WITH 
COMMERCIAL PACKAGING PER MIL-P-116, METHOD III. 


i 

i 
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2. ACCEPTANCE AND INSPECTION: 



MECHANICAL PROPERTIES: 

l,r . - . : cpi.' - ■-; 

FRAME SIZE: 8 

LEADS SHALL BE 7 STRANDS OF 134 AWG WIRE INSULATED WITH 
EXTRUDED TEFLON PER MIL-W-16878 TYPE E-26. LEADS SHALL 
BE COLOR CODED. 

RUNOUT OF DIA "A" SHALL NOT EXCEED .0005 T.I.R. WHEN 
MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE OUTPUT SHAFT. 

RUNOUT OF DIA "B* SHALL NOT EXCEED .0003 T.I.R. WHEN 
MEASURED WITH THE UNIT IN A VERTICAL POSITION SUPPORTED 
BY THE RESOLVER CASE. 

SHAFT END PLAY NOT TO EXCEED .002 UNDER 8 OZ. tl OZ. 

MEASURING GAUGE LOAD. 

RADIAL PLAY OF SHAFT MEASURED AT POINT NOT MORE THAN 
.125 FROM FRONT FACE OF CASE SHALL NOJ EXEED .0007 T.I.R. 
UNDER 8 OZ. il/2 OZ. REVERSING GAUGE LOAD APPLIED NOT 
MORE THAN .25 INCHES FROM FRONT FACE OF CASL. 

ELECTRICAL PROPERTIES: 

PHASE EQUATIONS: 

^S1-S3 * * E P1-P3 CoS ® " * E P2-P3 ® 

e 52-S4 * * e P2-P3 CoS ® * * e P1-P3 s,m ® 

\ e IS THE SHAFT ANGLE DEFINED POSITIVE FOR COUNTER-CLOCKWISE 
ROTATION FACING THE SHAFT. 

3. DESIGN: 

OPERATING TEMPERATURE RANGE: -55*C TO *125*0. 

FRICTION TORQUE: 15 GRAM-CM MAXIMUM AT 25* t 5*C. 

CASE AND SHAFT MATERIAL SHALL BE CRES PER QQ-S-763. 

LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT 
SPECIFIED IN ND 1002077. 

RESOLVERS SHALL MEET THE REQUIREMENTS OF.ND 10Q2I32 
WEIGHT*. APR 50GRAMS._ 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — (Hill GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DCFINITCLV 

RELATEO government procurement operation, the united states govern. 

HCNT THCRCRT INCURS NO RESPONSIRIUTT NOR ANT ORLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPIISO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 


I NOTES: 

D 1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 

1015404, CLASS 1. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PARTS SHALL BE PACKAGED ACCORDING TO BEST COMMERCIAL PRACTICE SUCH THAT 

— THE SHAFT AND CRITICAL DIAMETERS SHALL BE ADEQUATELY PROTECTED FROM DAMAGE. 

MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, NASA DWG. NO. AND REV. LETTER SHALL BE 

PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 

BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL 

0 BE P0LYTETRAFLU0R0ETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E26 EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
MOTOR FRAME. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN THE UNIT IS IN THE 
VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .0005 AND .0030 UNDER A 16 ♦ 1 OUNCE REVERSING GAUGE LOAD. 

^ SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM AT A POINT .125 MAXIMUM 

FROM THE CASE UNDER AN 8.0 t 0.5 OUNCE REVERSING GAUGE LOAD APPLIED 
TO A POINT .250 MAXIMUM FROM THE CASE. 

(3) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gm-cm* t 20%. 

B. ELECTRICAL TESTS: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND PS 1010430. 


DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HRS PER ND 1002016. 

B. STORAGE LIFE:5YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. 

C. CONSTRUCTION: 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072. E 300. 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT SPECIFIED 
IN ND 1002077 % OR G.E. F-50 SILICONE OIL OR EQUIVALENT. 

D. ENVIRONMENTAL: 

(1) REQUIREMENTS ABOVE AT 25 # C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED *165*C AS MEASURED 

PER ND-I0020I6 - 

SPECIAL REQUIREMENTS: - 

SUPPLIERS FINAL INSPECTION DETAIL PERFORMANCE DATA - 

SHALL BE SUPPLIED WITH THE PRODUCT. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NP 7002034 FOR THIS DRAWING. 
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DNAWINGS. SPECIFICATIONS. ON OTHER DATA 
*" W**0 f °* **V PURPOSE OTHtA THAN IN CONNECTION WITH A DEFINITELY 
*»OCUABNtNT OPERATION THE UNITED STATES SOVERN* 
" ,CUM *® AESFONSIAILITT NOA ANT OAU6ATION WHATSOEVER 
r * CT ™* T *** AOVENNNENT NAY HAVE FOANULATEO. FUANISHEO. OA 
IN ANY WAV SUPPLIED THE SAIO OAANINAS. SPECIFICATIONS OA OTHER DATA IS 
*27*® M AE6AA0E0 AY INPLICATION OA OTM.'RWISt AS IN ANY NANNEA 
LICENSINC THE HOLDEN OA ANT OTHtA PEASON OA COAPOAATION. OA CONVEY- 
'"•*"* *'«*** OA At AMISSION TO NANUFACTUAC. USE. OA SELL ANY 
AATENTEO INVENTION THAT NAY IN ANY WAY AE ABLATED THE At 10 


NOTES: 


GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 
1015404, CLASS 1. 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PARTS SHALL BE PACKAGED ACCORDING TO BEST COMMERCIAL PRACTICE SUCH THAT 
THE SHAFT AND CRITICAL DIAMETERS SHALL BE ADEQUATELY PROTECTED FROM DAMAGE. 
MANUFACTURER'S NAME AND/OR SYMBOL. PART NUMBER, NASA DUG. NO. ANO REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP. THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION. 

ACCEPTANCE AND INSPECTION REQUIREMENTS (100*): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5« OF EACH OTHER. LEADS SHALL 

BE POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E26 EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
MOTOR FRAME. 

(2) SHAFT TOLERANCES. DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN THE UNIT IS IN THE 
VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .0005 AND .0030 UNDER A 16 ♦ 1 OUNCE REVERSING GAUGE LOAD. 

SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM AT A POINT .125 MAXIMUM 
FROM THE CASE UNDER AN 8.0 i 0.5 OUNCE REVERSING GAUGE LOAD APPLIED 
TO A POINT .250 MAXIMUM FROM THE CASE. 

(3) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gm-cm* ♦ 20*. 

B. ELECTRICAL TESTS: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1002195. 


DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HRS PER ND 1002016. 

B. STORAGE LIFE:5YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. 

C. CONSTRUCTION: 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-763. CLASS 416, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072, E 300. 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT SPECIFIED 
IN ND 1002077, OR G.E. F-50 SILICONE OIL OR EQUIVALENT. 

D. ENVIRONMENTAL: 

(1) REQUIREMENTS ABOVE AT 25 *C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED +165*C AS MEASURED 

PER ND-1002016 . r-- 

SPECIAL REQUIREMENTS: - 

SUPPLIERS FINAL INSPECTION DETAIL PERFORMANCE DATA - 

SHALL BE SUPPLIED WITH THE PRODUCT. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NP T002034 FOR THIS DRAWING. 
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»« USED FOR ANT PURPOSE OTHtK THAN IN CONNECTION WITH A DEFINITELY 
■ELATED SOVENNNCNT PROCUREMENT OPERATION. THE UNITED STATES GOVERN* 
NSNT THEREBT INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER: 
ANO THE FACT THAT THE GOVERNNENT NAT NAVE FORNULATED. FURNISHED. ON 
IN ANT WAT SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGAROED BT IMPLICATION OR OTHERWISE AS IN ANT NANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVCV. 

ANT rights or permission TO MANUFACTURE, use. or sell any 
PATENTED INVENTION TNAT NAT IN ANT WAT BE RELATED THERETO. 


NOTES: 

1., GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 
1015404, CLASS 1. 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF NO 1002053. 

E. PARTS SHALL BE PACKAGED ACCORDING TO BEST COMMERCIAL PRACTICE SUCH THAT 
THE SHAFT AND CRITICAL DIAMETERS SHALL BE ADEQUATELY PROTECTED FROM DAMAGE. 
MANUFACTURER'S NAME AND/OR SYMBOL. PART NUMBER, NASA DUG. NO. AND REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR Of THE END CAP. THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL 

BE POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E26 EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
MOTOR FRAME. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 

j MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN THE UNIT IS IN THE 
VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .0005 AND .0030 UNDER A 16 ♦ 1 OUNCE REVERSING GAUGE LOAD. 

'SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM AT A POINT .125 MAXIMUM 
FROM THE CASE UNDER AN 6.0 i 0.5 OUNCE REVERSING GAUGE LOAD APPLIED 
\ TO A POINT .250 MAXIMUM FROM THE CASE. 


B. , ELECTRICAL TESTS: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1002165. 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HRS PER ND 1002016. 

B. STORAGE LIFE:5YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. 

C. CONSTRUCTION: 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072. E 300. 

(3) LUBRICATION: BEARINGS SHALL BE LU3RICATED WITH LUBRICANT SPECIFIED 
IN ND 1002077,.OR G.E. F-50 SILICONE OIL OR EQUIVALENT. 

(4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gm-cm 2 i 20%. 

D. ENVIRONMENTAL: 

(1) REQUIREMENTS ABOVE AT 25*C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED -H65*C AS MEASURED 

PER ND-I0020I6 |- 

4. SPECIAL REQUIREMENTS: - 


SUPPLIERS FINAL INSPECTION DETAIL PERFORMANCE DATA 
SHALL BE SUPPLIEO WITH THE PRODUCT. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 7002034 FOR THIS DRAWING. 
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MOTES: 

1. GENERA L REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 
1015404, CLASS 1. 

D. ' UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. : ; v -Kv-:., iC 


MANUFACTURER'S NAME AND/OR SYMBOL, MART<NtMKR, <MSA BUB. 'MO.'ANB REV. BETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 
* NUMBER AND REVISION PER NDI0020I9_ 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100X): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5» OF EACH OTHER. LEADS SHALL 
> BE POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

> E26 EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
~~ - CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 

| MOTOR FRAME. 

5 (2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 

• i - ) MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN/fHE UNIT IS IN THE 
VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .0010 AND .OOJO UNDER A 16 ♦ 1 OUNCE REVERSING GAUGE LOAD. 

'SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM AT A POINT .125 MAXIMUM 
n FROM THE CASE UNDER AN 8.0 ♦ 0.5 OUNCE REVERSING GAUGE LOAD APPLIED 

Y T0 * P0INT - 250 maximum from THE CASE. 

B. , ELECTRICAL TESTS: 

* (1) UNITS SHALL MEET THE REQUIREMENTS OF ND t002195. 


V 


5. DESIGN REQUIREMENTS: 

^ A. OPERATING LIFE: 2000 HRS PER ND 1002016. 

B. STORAGE LIFE:5YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. 

C. CONSTRUCTION: 


(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-763. CLASS 416, COND T. 


(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072. E 300. 
f (3) LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT SPECIFIED 
IN ND 1002077*OR G.E. F-50 StLICONE OIL OR EQUIVALENT. 

, (4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gnt-cm 2 ± 20*. 

D.' ENVIRONMENTAL: 

- (D REQUIREMENTS ABOVE AT 25*C AMBIENT TEMPERATURE. 

, (2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED ♦165 , C AS MEASURED 


PER ND-I0020I6 

4. SPECIAL REQUIREMENTS: ; 

SUPPLIERS FINAL INSPECTION DETAIL PERFORMANCE DATA 
-SHALL BE SUPPLIED WITH THE PROOUCT. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NC 7002034 FOR THIS DRAWING. 
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NOTICC — WMCN COVIMNMCMT ORAWINCS. SPECIFICATION*. ON OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES COVERN- 
NENT THEREST INCURS NO RESPONSIRIUTT NOR ANT ODLICATION WHATSOEVER: 
ANO THE FACT THAT "'HE SOVERNNENT NAV NAVE FORMULATED. FURNISHED. OR 
IN A»;V WAV SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE RE6ARDCD RV IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSINS THE HOLDER OR ANT OTHER PERSON ON CORPORATION. OR CONVEY. 
INS ANY RISHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT NAT IN ANY WAV RE RELATED THERETO. 
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REVISIONS ~r P 6 (1 £3 <( 0 


GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 100201b. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 
1015404, CLASS 1. 

0. UNITS SHALL BE CAPABLE OF MFSTING THE QUALIFICATION REQUIREMENTS OF NO 1002053. 


MANUFACTURER'S NAME AND/OR SYMBOL, POT NUMBER, «NASA BUG. NO. AND REV. BETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE EN0 CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 
: NUMBER ANO REVISION PER NDIQ020I9 

ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL 

' BE P0LYTETRAFLU0R0ETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-U878. 

E2b EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
j MOTOR FRAME. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 

' ) MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

.„■ SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN THE UNIT IS IN THE 

VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .0010 AND .0030 UNDER A 1b ♦ 1 OUNCE REVERSING GAUGE LOAD. 

-SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM AT A POINT .125 MAXIMUM 
FROM THE CASE UNDER AN 8.0 t 0.5 OUNCE REVERSING GAUGE LOAD APPLIED 
\ " TO A POINT .250 MAXIMUM FROM THE CASE. 
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ELECTRICAL TESTS: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF NO 1002145. 


DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HRS PER ND 100201b. 

B. STORAGE LIFE:5YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. 

C. CONSTRUCTION: 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-7b3, CLASS 41b, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072. E 300. 

. (3) LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT SPECIFIED 

‘ IN ND 1002077, 

, (4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gm-cm^ i 20X. 

D. ENVIRONMENTAL: 

(1) REQUIREMENTS ABOVE AT 25*C AMBIENT TEMPERATURE. 

, (2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED *1b5*C AS MEASURED 
' PER ND-I0020I6 i- 

SPECIAL REQUIREMENTS: - 

SUPPLIERS FINAL INSPECTION DETAIL PERFORMANCE DATA - 

SHALL BE SUPPLIED WITH THE PRODUCT. _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NP 7002034 FOR THIS DRAWING. 
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NOTIC* — WHEN 60VCNNNINT ORAWINCB. SPECIFICATIONS. OR OTHER DATA 

ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

MLATED COVEUNDENT PROCURENENT OPERATION. THE UNITED STATES GOVERN* 

KENT THEREDY INCURS NO RESPONSIRILITY NOR ANY ORLI6ATION WHATSOEVERr 

ANO THE FACT THAT THE GOVERNMENT NAY HAVE FORNULATEO. FURNISHED. OR 

IN ANY WAY SUPPLIEO THE SAID DRAWINDS. SPECIFICATIONS OR OTHER DATA IS 

MOT TO RE RE6AR0ED RV INPLICATION OR OTHERWISE AS IN ANY NANNER 

LICENSINC THE HOLDEN OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 

INC ANY NICHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTEO INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


NOTES: 


1 . 


GENERAL REQUIREMENTS: 


A. 

B. 

C. 


D. 

E. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 1002016. V ^ 

MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 
1015404, CLASS 1. \ 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 
PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) 


MANUFACTURER'S NAME AND/OR SYMBOL, FAIT NUMBER, NASA DUG. NO. ANO REV .LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE n ME TER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION PER ND l 002019 ... .. 


2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 


A. MECHANICAL PROPERTIES: 


( 1 ) 


\ 

( 2 ) 


LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL 
BE POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E26 EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 

CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 

MOTOR FRAME. RESISTANCE BETWEEN FRAME AND SHIELD TERMINATION SHALL BE 1/2 OHM MAXIMUM 


SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 
SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN THE UNIT IS IN THE 
VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .0010 AND .0010 UNDER A 16 ♦ 1 OUNCE REVERSING GAUGE LOAD. 
SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM AT A POINT .125 MAXIMUM 
FROM THE CASE UNDER AN 8.0 t 0.5 OUNCE REVERSING GAUGE LOAD APPLIED 
TO A POINT .250 MAXIMUM FROM THE CASE. 


B. , ELECTRICAL TESTS: 


(1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1002195. 


3. DESIGN REQUIREMENTS: 


A. 

B. 

C. 


2000 HRS PER ND 1002016. 


( 2 ) 

(3) 


OPERATING LIFE: 

STORAGE LIFE: 2 YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT WHEN 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. 

FINISH: PASSIVATED IN ACCORDANCE UITH MIL-F-14072, E 300. 

LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED 
IN ND 1002077, .r. . : 

ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gm-cn/ i 20%. 

ENVIRONMENTAL: 

(1) REQUIREMENTS ABOVE AT 25»C AMBIENT TEMPERATURE.. 

GENERATOR OUTPUT WINDING SHALL NOT EXCEED +165*C AS MEASURED , 

UNIT MUST MEET FUNCTIONAL REQUIREMENTS OF ND1002195 AFTER 
EXPOSURE TO SALT FOG PER MIL-STD-810 METHOD 509, NON OPERAT- 
, ING. SHAFT END OF UNIT TO BE PROTECTED DURING EXPOSURE. 

SPECIAL REQUIREMENTS: 

SUPPLIERS FINAL INSPECTION DETAIL PERFORMANCE DATA SHALL BE SUPPLIED 
WITH THE PRODUCT. 
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f (2) 

(3) 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER OAT* 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THERESY INCURS NO RFSPONSIGILITV NOR ANT OGLICATION WHATSOEVER: - 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 


4. SPECIAL REQUIREMENTS*(co n’d.) p Q£^Q|Q| 

SUPPLIERS FINAL INSPECTION -■—- 

DETAIL PERFORMANCE DATA SHALL BE SUPPLIED WITH THE 
PRODUCT. , , 


REVISIONS ~T P £ (Z. £? (( 0 


SPECIAL CONDITIONING (BY VENDOR): 


6 > 

V © 


1. GENERAL REQUIREMENTS: - 1 . 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY HIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 100201b. V 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 

1015404, CLASS 1. ^ 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) - 

' ; . ■ . . . . ; v 

F. MANUFACTURER'S NAME AND/OR SYMBOL, VART NUMBER, 'NASA BUG. MO."AND REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR Of THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

' NUMBER AND REVISION PER ND I 002019 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: . ' 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL 

BE POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

' E2b EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
] MOTOR FRAME.RESISTANCE BETWEEN FRAME AND SHIELD TERMINATION SHALL BE 1/2 OHM MAXIMUM 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 

; MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

- SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN THE UNIT IS IN THE ' 

VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .001 AND .00$ UNDER A 16 ! 1 OUNCE REVERSING GAUGE LOAD. 

'SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM AT A POINT .125 MAXIMUM 
FROM THE CASE UNDER AN 8.0 ♦ 0.5 OUNCE REVERSING GAUGE LOAD APPLIED 
\' TO A POINT .250 MAXIMUM FROM THE CASE. ~ 

B. , ELECTRICAL TESTS: 

-c O) UNITS SHALL MEET THE REQUIREMENTS OF ND 1002195. EXCEPT AS OTHERWISE SPECIFIED 
HEREIN. 

3. DESIGN REQUIREMENTS: . 

, A. - OPERATING LIFE: 2000 HRS PER ND 100201b. f 

A- B. STORAGE LIFE: 5 YEARS EXCEPT FOR THE LUBRICANT WHEN STORED 
, —AT 4-77° F ± 20°F IN SEALED CONTAINERS 

C. - CONSTRUCTION: - 

(1) ' MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 1 

ACCORDANCE WITH QQ-Sr7b3. CLASS 41‘b, COND I. END CAP MAY BE CLASS 303 f 

IF ATTACHED WITH SCREW(S) t 

, _i2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL~F-14072 ,E300 i 

, (3) LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN NO 1002077. i 

f except that if the alternate froceoure for ribbon retainers ’ 

IS USED THE.AMOuVt OF LUBRICATION SHALL BE BETWEEN 6 AND 8 MILLIGRAMS. 

, (4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gm-cm 2 i 20%. 

0.' ENVIRONMENTAL: 

.(1) REQUIREMENTS ABOVE Ai: 25*C AMBIENT TEMPERATURE.. x- ' j 

I (2) MATERIALS SHALL BE CAPABLE OF WITHSTANDING ♦1b5*C.» EXCEPT AS OTHERWISE-SPECIFIED HERE 

; (3) UNIT MUST MEET FUNCTIONAL REQUIREMENTS OF N01002195 AFTER I "I “j- 

! EXPOSURE TO SALT FOG PER MIL-STD-810 METHOD 509, NON OPERATf-.-—- 

ING. SHAFT END OF UNIT TO BE PROTECTED DURING^ EXPOSURE. - __ 

‘ (4) MAXIMUM AMBIENT TEMPERATURE: ♦150°F. _' 


PRIOR TO SHIPMENT, EACH UNIT SHALL BE CYCLED b Of 
TIMES (TOTAL OF 14 HOURS) AT ROOM TEMPERATURE ANQ 
10 _ 5 nrn OF Hg (OR HIGHER VACUUM) USING 4 STEP 
CYCLE BELOW. CHECK STARTING VOLTAGE AT LEAST Q 
ONCE EACH CYCLE. H 

STEP 1 -1 HOUR WITH. RATED VOLTAGE ON REFERENCE /£ 
WINDIN6S: , (S 

STEP 2-10 MINUTES WITH RATED VOLTAGES ON ALL 

WINDINGS: HOWEVER, LIMIT SPEED TO 10,000 " 
rpm (BY MODIFYING CONTROL WINDING). 

STEP 3 -REPEAT STEP 1: 

STEP 4 -REPEAT„STEP -J WITH OPPOSITE POLARITY ON 
CONTROL WINDING. 

ALL UNITS SHALL MEET ALL ACCEPTANCE AND INSPECTION 
REQUIREMENTS AFTER SPECIAL CONDITIONING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATION*. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: - 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAIO 0RAWIN6S. SPECIFICATIONS OR OTHER DATA IS 
NOT TO SE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY NIGHTS OR PERMISSION TO MANUFACTURE. USE. ON SELL ANT 
PATENTED INVENTION THAT MAY IN ANY WAV DE RELATED THERETO. 


4. SPECIAL REQUIREMENTS:(con‘o) :h I osfroioi l 

SUPPLIERS FINAL INSPECTION --U 

DETAIL PERFORMANCE DATA SHALL BE SUPPLIED WITH THE fy) 
PRODUCT. - * y 

5/ SPECIAL CONDITIONING (BY VENDOR): {& 

A. PRIOR TO SHIPMENT, EACH UNIT SHALL BE CYCLED 6 (5 

^ TIMES (TOTAL OF 14 HOURS) AT ROOM TEMPERATURE ANfr 

10~* mm OF Hg (OR HIGHER VACUUM) USING 4 STEP ~ 
- CYCLE BELOW. CHECK STARTING VOLTAGE AT LEAST 

ONCE EACH CYCLE. t 

STEP 1 -1 HOUR WITH. RATED VOLTAGE ON REFERENCE (L 

WINDIN6S: £ 

STEP 2-10 MINUTES WITH RATED VOLTAGES ON ALL 

.WINDINGS: HOWEVER, LIMIT SPEED TO 10,000 ' 
rpm (BY MODIFYING CONTROL WINDING). 

STEP 3 -REPEAT STEP 1: - 

STEP 4 -REPEAT JSTEP 2- WITH OPPOSITE POLARITY ON (J 

CONTROL WINDING. 

B. ALL UNITS SHALL MEET ALL ACCEPTANCE AND INSPECTION 
REQUIREMENTS AFTER SPECIAL CONDITIONING. 


& 
> @ 


NOTES: 


GENERAL REQUIREMENTS: ’ ; 

A. INTERPRET DRAUING IN ACCORDANCE UITH STANDARDS PRESCRIBED B> MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 1002016. V ^ 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 

1015404, CLASS 1. \ 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) 


F. MANUFACTURER'S NAME AND/OR SYMBOL, FART NUMBER,'NASA 8W8. MO.'ANB REV*. 'tETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAR, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAUING 
‘ NUMBER AND REVISION PER ND 1002019 

ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: . ’ 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL 

' BE POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878. 

E26 EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR UITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
\ MOTOR FRAME.RES I STANCE BETWEEN FRAME AND SHIELD TERMINATION SHALL BE 1/2 OHM MAXIMUM 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 

} MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN THE UNIT IS IN THE 
VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .001 AND .005 UNDER A 16 ♦ 1 OUNCE REVERSING GAUGE LOAD. 

SHAFT RADIAL PLAY SHALL BE .0015 TIR MAXIMUM AT A POINT .125 MAXIMUM 
FROM THE CASE UNDER AN 8.0 ♦ 0.5 OUNCE REVERSING GAUGE LOAD APPLIED _ 

\ TO A POINT .250 MAXIMUM FROM THE CASE. 

B. , ELECTRICAL TESTS: 

, (1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1002195, EXCEPT AS OTHERWISE SPECIFIED 
\ HEREIN. -- 

DESIGN REQUIREMENTS: - 

A. ■ OPERATING LIFE: 2000 HRS PER ND 1002016. r 

B. STORAGE LIFE: 5 YEARS EXCEPT FOR THE LUBRICANT WHEN STORED 
_ AT-1-77° F± 20°F IN SEALED CONTAINERS 

C. - CONSTRUCTION: 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN ' 

ACCORDANCE WITH QQ-W63. CLASS 416, COND I- END CAP MAY BE CLASS 303 ... + . 

IF ATTACHED WITH SCREW® ] 

_(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-I4072,E300 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED IM ND 1002017, 

f EXCEPT THAT if THE ALTERNATE PROCEDURE FoR RIBBON RETAINERS 

IS USED THE,AMOUNT OF LUBRICOI ION SHALL BE BETWEEN 6 AND© MILLIGRAMS. 

, (4) ROTOR INERTIA: THE ROTOR INERTIA SHULL BE 5.5 gm-cm 2 i 20%. 

D. ENVIRONMENTAL: 

. (1) REQUIREMENTS ABOVE AT 25 «C AMBIENT TEMPERATURE. 

j (2) MATERIALS SHALL BE CAPABLE OF WITHSTANDING ♦165*C.t EXCEPT AS OTHERWISE.SPECIFIED HERE 

' (3) UNIT MUST MEET FUNCTIONAL REQUIREMENTS OF ND1002195 AFTER I I “ 

EXPOSURE TO SALT FOG PER MIL-STD-810 METHOD 509, NON OPERATt'-- 

ING. SHAFT END OF UNIT TO BE PROTECTED DURING^ EXPOSURE._ 

(4) MAXIMUM AMBIENT TEMPERATURE: +150 # F. _____ 
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NOTICK — WHEN COVCRNMtNT 0* A WINCE. SPECIFICATIONS. ON OTMIN DATA 
ANC USCO FON ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED COVSRNNENT PROCUREMENT OPERATION. THE UNITED STATES COVERS. 
WENT THEREST INCURS NO RESPONSIRILITT NOR ANT ORLICATION WHATSOEVER. 
AND THE FACT THAT THE COVERNNENT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RECARDSO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSINC THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANT RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION TMAT MAT IN ANT WAT RE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENTS OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF ND 
1015404, CLASS 1. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PARTS SHALL BE PACKAGED ACCORDING TO BEST COMMERCIAL PRACTICE SUCH THAT 
THE SHAFT AND CRITICAL DIAMETERS SHALL BE ADEQUATELY PROTECTED FROM DAMAGE. 
MANUFACTURERS NAME AND/OR SYMBOL, PART NUMBER, AND SCHEMATIC SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL 

BE POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 
E26 EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
MOTOR FRAME. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT RUNOUT SHALL BE .0004 TIR MAXIMUM WHEN THE UNIT IS IN THE 
VERTICAL POSITION SUPPORTED BY THE CASE. SHAFT END PLAY SHALL BE 
BETWEEN .0005 AND .0020 UNDER A 16 ± 1 OUNCE REVERSING GAUGE LOAD. 

SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM AT A POINT .125 MAXIMUM 
FROM THE CASE UNDER AN 8.0 t 0.5 OUNCE REVERSING GAUGE LOAD APPLIED 
TO A POINT .250 MAXIMUM FROM THE CASE. 

(3) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gai-crn* ♦ 20%. 

B. ELECTRICAL TESTS: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND PS 1010430. 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HRS PER ND 1002016. 


B. STORAGE LIFE: 1 YEAR WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. 


C. CONSTRUCTION: 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072. E 300. 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED WITH LUBRICANT SPECIFIED 
IN ND 1002077. 

D. ENVIRONMENTAL: 


(1) REQUIREMENTS ABOVE AT 25*C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED *165*C AS MEASURED 
PER ND-1002016 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
NO 7002034 FOR THIS DRAWING. 
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^ T" REPLACED BY REV B WITH CHANGES 
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DESCRIPTION 


DATE APPO. 




REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 
ND 1015404, CLASS 1. 

UNITS SHALL MEET ALL THE QUALIFICATION REQUIREMENTS OF ND 
1002051 UNLESS MODIFIED OR AMENDED BY THE DESIGN RE¬ 
QUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A. 

UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: KOVAR WITH GOLD PLATING PER ND PS 
1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
Cnnc AMD SERIAL NIMARFR SMALL BE PEBUAMFNTLY 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKA6ES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWIN6 NUMBER & REVISION 
LETTER. • 

MECHANICAL DIMENSIONS PER OUTLINE 
ELECTRICAL REQUIREMENTS: PER TABLE II 

COLLECTOR CUTOFF CURRENT (ICB02) AT Tc=100°C 
EMITTER CUTOFF CURRENT (lEBO) 

SWITCHBACK V0LTA6E (LVceo) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

NOISE V0LTA6E 

STATIC FORWARD CURRENT TRANSFER RATIO hFEl* hFE2» hpE3 
MATCHING REQUIREMENTS PER TABLE III. 
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DESIGN REQUIREMENTS: 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II AND III 
STORAGE TEMPERATURE: -65°C TO ♦175°C 
POWER DISSIPATION (EACH ELEMENT) 

AT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
AT 25°C CASE TEMPERATURE: 0.75 WATTS MAX 
POWER DISSIPATION (DUAL DEVICE) 

AT 25°C AMBIENT TEMPERATURE: 0.4 WATTS MAX 
AT 25°C CASE TEMPERATURE. 1.5 WATTS MAX 
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FOR INFORMATION ONLY# 

CLASS B RELEASE TOR No. 0 ( 4 ^ DATE 


LIFE TEST CONDITIONS FOR ND 10102051 SAME AS BURN-IN 
CONDITIONS. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 25° tlO°C. 

COLLECTOR VOLTAGE Vcb: 30V *5* PER UNIT. 

POWER DISSIPATION: 150 MW ilO* PER UNIT. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 

FOLLOWING BURN-IN SHALL NOT BE SHIPPED. 

THE MAnut-ACTimtR SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

EMITTER CUTOFF CURRENT, lEBO. 

COLLECTOR CUTOFF CURRENT, ICBOl. 

COLLECTOR SATURATION VOLTAGE, VCE(SAT). 

STATIC FORWARD CURRENT TRANSFER RATIO, hpEl. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTIRBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN 10% IN hFEl* OR HAVING INCREASED 
l MORE THAN 3 TIMES IN ICBOl (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 1 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 

TABLE I 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tc=25°C (EACH ELEMENT) 


MANUFACTURER'S 
TYPE 

DESIGNATION 
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_ h(W<^> _ TABLE II __ 

ELECTRICAL CHARACTERISTICS Tc = 25°C (UNLESS OTHERWISE SPECIFIED) j 

__ I _ I ... [SPECIFICATION LIMITS 


PARAMETER 

STATIC FORWARD CURRENT 
TRANSFER RATIO 

SWITCHBACK VOLTAGE 
COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

EMITTER CUTOFF CURRENT 

BASE VOLTAGE _ 

COLLECTOR SATURATION VOLTAGI 
A(VBE1 “VBE2) 

AT 

COLLECTOR CAPACITANCE 

SMALL SI6NAL FORWARD 
CURRENT TRANSFER RATIO 

NOISE FIGURE 


CONDITIONS 
VCE=5VDC ic=ioua 

VCE=5VDC Ic-IOOUA _ 

VCE=5VDC Ic=1MA 
IC=10MA 18=0 

VCE=50VDC,Ib=0 _ 

VCB=+5VPC,Ie=0 _ 

VCB=45VDC,Ie=0,TC=100°C 
VCB=45VDC,Ie=0,Tc= 150 u C 

VEB=5VDC IC=0 _ 

VCE=5.0VDC,lc=100u> 

IC=1.0MA,Ib=0.1MA 

VCE=5VDC IC"10UA 
AT=(25°C-(-55°C)) AND 
AT=(125°C -25°C) _ 

y C9 =5vnc f=1»>c ~~~ 

VCE=5VDC,lc=500uA 

f=30MC _ 

TO BE MEASURED WITH A 
QUAN TECK MODEL 310 OR 
311 NOISE ANALYZER OR 
EQUIV. 
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TABLE III 

SPECIAL MATCHING REQUIREMENTS AT TC=25°C 

1 I INDIVIDUAL L n nF 

PARAMETER CONDITIONS SYMBOL MATCH IN6 prp i 

_ REQUIREMENTS ' 

BASE VOLTAGE VCE=5VDC,IC=10uA TO 1.0mA VBE WITHIN 5 MILLIVOLTS 


STATIC FORWARD ■iituim in* 

CURRENT V C E=5VDC,Ic=100uA h FE * iSfgt in* IT 2 
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DATE APPROVAL 


REPLACES REV A WITH CHANGES 

AND UPGRADED TO CLASS A 

PER TDRR Cmi I 


REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-7Q327 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL „ 

BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A. PACKAGE MATCHED PAIRS TOGETHER. 

UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: KOVAR WITH GOLD PLATING PER ND PS 
1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MlL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER l REVISION 
LETTER. 

MECHANICAL DIMENSIONS PER OUTLINE 
ELECTRICAL REQUIREMENTS: PER TABLE 11 

COLLECTOR CUTOFF CURRENT (ICB02> AT Tc=100°C 
EMITTER CUTOFF CURRENT (lEBO) 

SWITCHBACK VOLTAGE (LVCEO) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

STATIC FORWARD CURRENT TRANSFER RATIO hFEl. hFE2i hFE3 
MATCHIN6 REQUIREMENTS PER TABLE III. 
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DESIGN REQUIREMENTS: 

ELECTRICAL RATING: PER TABLE I 

ELECTRICAL SPECIFICATION: PER TABLE 11 AND III 

STORAGE AND O-’ERATPMAL JUNTTPN TEMPERATURE — 65C TO+I75C 

POWER DISSIPATION (EACH ELEMENT) 

AT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
AT 25°C CASE TEMPERATURE: 0.75 WATTS MAX 
POWER DISSIPATION (DUAL DEVICE) 

AT 25°C AMBIENT TEMPERATURE: 0.4 WATTS MAX 
AT 25°C CASE TEMPERATURE: 1.5 WATTS MAX 
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NOTICE — WHEN COVCEBNtBT DEAWIBSS SEtCIflCATIOBS OB OTMtt DATA 
AM UMO FOE AET FUEFOSI OTHIE THAE IE COEECCTIOE WITH A DtFIEITEL* 
ECLATED 60VEEEMCET FEOCUECECET OFCEATIOE TEC UEITCO STATES COVCEE- 
■CET TMEECBV IECUES EO ECSFOBSItILITT EOE AET OELICATIOE WHATSOEVEE 
ABO TEE FACT TEAT TEE EOVEEEEEET NAT EAVC FOEBULATEO FUEEISEEO OE 
IN AET NAT SUFFLICO TEE SAID DBAWIN6S. SFECIFICATIOES OE OTEEE DATA IS 
EOT TO BE ECSAEOCO ET IMFLICATION OE OTEEEWISC AS IB * NT NANNCE 
IICCNSINC TEE EOLDCE OE AET OTEEE FCESON OE COEFOEATIOE. OE COBVET. 


LIFE TEST CONDITIONS FOR ND 10102051 SAME AS BURN-IN 
CONDITIONS. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 25° tlO°C. 

COLLECTOR VOLTAGE VcB* 30V ±5 * PER UN,T * 

POWER DISSIPATION: 150 MW 110% PER UNIT. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 

FOLLOWING BURN-IN SHALL NOT BE SHIPPED. rnttnmtur 
THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

EMITTER CUTOFF CURRENT, lEBO. 

COLLECTOR CUTOFF CURRENT, iCBOi. 

COLLECTOR SATURATION VOLTAGE, VCE(SAT). 

STATIC FORWARD CURRENT TRANSFER RATIO, hfEl. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTIR9UTI0N OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN 20% IN hFEl, OR HAVING INCREASED 
MORE THAN 3 TIMES IN ICBOI (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


TABLE I _ 

MAXIMUM RATINGS TC=25°C (EACH ELEMENT) 
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__ TABLE It _ 

ELECTRICAL CHARACTERISTICS Tc = 25°C (UNLESS 


OTHERWISE SPECIFIED) 
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PARAMETER 

STATIC FORWARD CURRENT 
TRANSFER RATIO 

SWITCHBACK VOLTAGE 
COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

EMITTER CUTOFF CURRENT 

BASE VOLTAGE _ 

COLLECTOR SATURATION VOLTAGE 
A(VBE1 -VBE2) 

* T _ 

COLLECTOR CAPACITANCE _ 

SMALL SIGNAL FORWARD 
CURRENT TRANSFER RATIO 

NOISE VOLTAGE 


CONDITIONS 
VCE=5VDC IC=10UA 

VCE=5VDC ic=iooua _ 

VCE=5VDC Iq=1MA _ 

IC=10MA IB-0 _ 

VCE=5 VDC,Ib=0 _ 

VCB=»5VDC,lE r 0 _ 

v C9 =4-gync, ie=o, t c=io° 0 c 

VCB=45VDC t I e=0,Tc=150°C 

VEB=5VDC IC=0 _ 

VCE=5.0VDC t lc=100ua 

ic=i.oma,ib=o.ima 

VCE=5VDC lc=10UA 
AT=(25°C-(-55°C)) AND 
AT=(125°C -25°C) _ 

VCB=5VDC f=lwc _ 

’ VCE=5VDC,lc=500uA 

f=30MC _ 

TO BE MEASURED WITH A 
QUAN TECK MODEL 310 OR 
311 NOISE ANALYZER OR 
EQUIV. 

VCE=5V Iq=100uA 
f= l KC R g —1 K 


SYMBOL ' 
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PARAMETER 

BASE VOLTAGE VC £ 

STATIC FORWARD 
CURRENT VCE 
TRANSFER RATIO 


_ TABLE III __ 

SPECIAL MATCHING REQUIREMENTS AT Tc=25°C 

I INDIVIDUAL 

CONDITIONS SYMBOL MATCHING 

_ REQUIREMENTS 

:5VDC t IC=10uA TO 1.0mA VBE WITHIN 5 MILLIVOLTS 


NO. OF ELEMENTS 
PER PACKAGE 


=5VDC,IC=100uA 


WITHIN 10* 
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REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
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F LIFE TEST CONDITIONS FOR ND 10102051 SAME AS BURN-IN 
CONDITIONS. 


SPECIAL CONDITIONING BY SUPPLIER: 
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RELATES GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN 
MEN! THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ANO THT FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OR 
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REQUIREMENTS: 

1. 6ENERAL: 

A- INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH Ml L-S -19491 LEVEL A. PACKAGE MATCHED PAIRS TOGETHER. 

E. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 

TO THE REQUIREMENTS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD DATA: KOVAR WITH GOLD PLATING PER ND PS1015402. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED) AND 
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SHALL INCLUDE THE NASA DRAWING NUMBER & REVISION 
LETTER. 

3. MECHANICAL DIMENSIONS PER OUTLINE 
B. ELECTRICAL REQUIREMENTS: PER TABLE II 

1. COLLECTOR CUTOFF CURRENT (ICB02> AT Tc=100°C 

2. EMITTER CUTOFF CURRENT (lEBO) 

3. SWITCHBACK VOLTAGE (LVcEO> 

4. COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

5. STATIC FORWARD CURRENT TRANSFER RATIO hfEl* hFE2» l»FE3 
b. MATCHING REQUIREMENTS PER TABLE III. 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATING: PER TABLE I 

B. ELECTRICAL SPECIFICATION: PER TABLE II AND III 
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SPECIAL CONDITIONING RY SUPPLIER: 

A BURN-IN: UNITS SHALL BE BURNED-IN FOR 2+0 HOURS AT THE 

1 FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25° 110°C. 

(b) COLLECTOR VOLTAGE VcBS 30V 15* PER UNIT. 

(c) POWER DISSIPATION: 150 MW 110% PER UNIT. 

2 UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 
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MORE THAN 3 TIMES IN ICBOl (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: UNITS SHALL BE BURNED-IN FOR 24-0 HOURS AT THE 


1 FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25° ±10°C. 

(b) COLLECTOR VOLTAGE VCB* 30V 15* PER UNIT. 

(c) POWER DISSIPATION: 150 MW 110* PER UNIT. 

2 UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 

FOLLOWING BURN-IN SHALL NOT BE SHIPPED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
1 ELECTRICAL CHARACTERISTICS PRIOR TO AW FOLLOWING 
BURN-IN: 

(a) EMITTER CUTOFF CURRENT, lEBO. 

(b) COLLECTOR CUTOFF CURRENT, ICBOi. 

(c) COLLECTOR SATURATION VOLTAGE, VCE(SAT). 

(d) STATIC FORWARD CURRENT TRANSFER RATIO, hfxi. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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3. MECHANICAL DIMENSIONS PER OUTLINE 
ELECTRICAL REQUIREMENTS: PER TABLE II 

1. COLLECTOR CUTOFF CURRENT (ICB02> AT Tc=100°C 

2. EMITTER CUTOFF CURRENT (lEBO) 

3. SWITCHBACK VOLTAGE (LVcE0> 

4. COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

5. STATIC FORWARD CURRENT TRANSFER RATIO hFEl. hFE2» *»FE3 
fe. MATCHING REQUIREMENTS PER TABLE III. 

7. BASE VOLTAGE TEMPERATURE COEFFICIENT MATCHING FRCM +25°C TO +125°C 
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3. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATING: PER TABLE I 

B. ELECTRICAL SPECIFICATION: PER TABLE II AND III 

C. STORAGE ANDO E-Y- 1 ' ..HiNrTnw TtMPERATURE — 65C TO+I75C 

D. POWER DISSIPATION (EACH ELEMENT) 

1. AT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX 

2. AT 25°C CASE TEMPERATURE: 0.75 WATTS MAX 

E. POWER DISSIPATION (DUAL DEVICE) 

1. AT 25°C AMBIENT TEMPERATURE: 0.4 WATTS MAX 

2. AT 25°C CASE TEMPERATURE: 1.5 WATTS MAX 
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SPECIAL CONDITIONING BY SUPPLIER: 
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A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED DURING THE 
TIME INTERVAL BETWEEN FINAL SEAL AND THE 240 HOUR BURN-IN. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Yt ORIENTATION PER MIL-STD-750, METHOD 2006, OR 
IMPACT SHOCK AT 28K G MINIMUM IN THE Yt ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III a OR b. A LEAK RATE 
OF 1 X 10' 8 ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE, 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

I (a) AMBIENT TEMPERATURE: 25° i 10°C. 

(b) COLLECTOR VOLTAGE V CB : 30V i5% PER UNIT. 

(c) POWER DISSIPATION: 150 MW +10% PER UNIT. 

Z. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOWING BURN-IN SHALL NOT BE SHIPPED. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
(») EMITTER CUTOFF CURRENT, l EB0- 

(b) COLLECTOR CUTOFF CURRENT, l CBO j_ 

(c) COLLECTOR SATURATION VOLTAGE, V CE ( SflT ) 

(d) STATIC FORWARD CURRENT TRANSFER RATIO, h EE1 . 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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TA8LE II 


ELECTRICAL CHARACTERISTICS Tc - 25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATIO 

LIMITS 

MIN 

MAX 

UNITS 

STATIC FORWARD CURRENT 

TRANSFER RATIO 

VCE=5VDC IC=10UA 

hFEl 

150 

600 

- 

Vce= 5VDC lc=100UA 

hFE2 

225 


- 

Vce=5VDC ic=ima 

hFE3 

300 


- 

SWITCHBACK VOLTAGE 

IC=10MA 1B=0 

lvceo 

60 


VOLTS 

COLLECTOR CUTOFF CURRENT 

VCE=5 VDC,Ib=0 

1 CEO 


2.0 

’ nA 

COLLECTOR CUTOFF CURRENT 

VC8=*5VDC,Ie=0 

ICB01 


2.0 

nA 

VCB=+5VDC,!e=0,Tc=100°C 

ICS02 


1.0 

uA 

VCB=i5VDC,1 e=0,Tc=150°C 

1CB03 


10.0 

uA 

EMITTER CUTOFF CURRENT 

VeB=5VDC Ic=0 

>EB0 


2 

nA 

BASE VOLTAGE 

VCE = 5.OVDC,1c=100ua 

vbe 


.7 


COLLECTOR SATURATION VOLTAGE 

ic=i.oma,ib=o.ima 

VCE(SAT) 
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VOLTS 

A(VBE1 “VflE2) 

AT 

VCE=5VDC ic=ioua 
AT=(25°C-(-55°C)) AND 
AT=(125°C -25°C) 

- 


10 

UV/°C 

COLLECTOR CAPACITANCE 

Vcb= 5VDC f=lmc 

Coh 
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Pf 

SMALL SIGNAL FORWARD 

CURRENT TRANSFER RATIO 

VCE=5VDC,lc=500uA 

f=33MC 
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TABLE III 


| SPECIAL MATCHING REQUIREMEN 

ITS AT TC=25°C | 

PARAMETER 

CONDITIONS 

SYMBOL 

INDIVIDUAL 

MATCHING 

REQUIREMENTS 


BASE VOLTAGE 

VCE=5VDC,1C=10uA TO 1.0mA 

vbe 

WITHIN 5 MILLIVOLTS 

1010431-000 

STATIC FORWARD 
CURRENT 

TRANSFER RATIO 

VCE=5VDC,lc=100uA 

h FE 

WITHIN 10* 

OF LOWEST UNIT 


PER ALL REQUIREMENTS OF 1010431-000 WITH THE FOLLOWING ADDITIONS: 
FOR: VBE1 = VBE2, V CE=5VDC 

THEN: , 

AT ! C LOW = 0.25 MA. 

' C HIGH -' C L0W - x 100 % < 4% 

<C LOW 

AT >C LOW = 0.75 MA. 

1C HIGH - 'C LOW 


xIOOX < 
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'C LOW 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404-, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS SPECIFIED IN ND1002051. 
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2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 
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3.MECHANICAL DIMENSIONS PER OUTLINE 
B. ELECTRICAL REQUIREMENTS: PER TABLE 11 

1. COLLECTOR CUTOFF CURRENT (ICB02> AT Tc=100°C 

2. EMITTER CUTOFF CURRENT (lEBO) 

3. SWITCHBACK VOLTAGE (LVCE0> 

4 . COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 

5. STATIC FORWARD CURRENT TRANSFER RATIO hFEl. hFE2* hFE3 

6. MATCHING REQUIREMENTS PER TABLE III. 

7. BASE VOLTAGE TEMPERATURE COEFFICIENT MATCHING FROM +25°C TO +125°C 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATING: PER TABLE I ' 

B. ELECTRICAL SPECIFICATION: PER TABLE II AND III 

C. STORAGE ANDO *»' -'v ; 1 r ^'RiRATURE. — 65CTO+I75C 

d! POWER DISSIPATION (EACH ELEMENT) 

1. AT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX 

2 . AT 25°C CASE TEMPERATURE: 0.75 WATTS MAX 
E POWER DISSIPATION (DUAL DEVICE) 

1. AT 25°C AMBIENT TEMPERATURE: 0.4- WATTS MAX 

2. AT 25°C CASE TEMPERATURE: 1.5 WATTS MAX 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED DURING THE 
TIME INTERVAL BETWEEN FINAL SEAL AND THE 240 HOUR BURN-IN. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y-| ORIENTATION PER MIL-STD-750, METHOD 2006, OR 
IMPACT SHOCK AT 28K G MINIMUM IN THE Y^ ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III a OR b. A LEAK RATE 
OF 1 X 10~ 8 ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

I (a) AMBIENT TEMPERATURE: 25° i 10°C. 

(b) COLLECTOR VOLTAGE V CB : 30V ±5% PER UNIT. 

(c) POWER DISSIPATION: 150 MW i10% PER UNIT. 

Z. UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOWING BURN-IN SHALL NOT BE SHIPPED. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(a) EMITTER CUTOFF CURRENT, l EB o. . 

(b) COLLECTOR CUTOFF CURRENT, l CBO j_. 

(c) COLLECTOR SATURATION VOLTAGE, V CE ( SflT ). 

(d) STATIC FORWARD CURRENT TRANSFER RATIO, h FE i. 

UNITS FAILING TO MEET DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 20% IN hp E , SHALL NOT BE ACCEPTABLE. 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 


TABLE I _ ' _ 

MAXIMUM RATINGS Tc=25°C (EACH ELEMENT) 
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TABLE II 


ELECTRICAL CHARACTERISTICS Tc = 25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIONS 


SPECIFICATION LIMITS 1 

SYMBOL 

MIN 

MAX 

UNITS 

STATIC FORWARD CURRENT 
TRANSFER RATIO 

VCE=5VDC IC=10UA 

hFEl 

150 

600 

- 

Vce= 5VDC lc=100UA 

&FE2 

225 


- 

vce=svdc ic=ima 

hFE3 

300 


- 

SWITCHBACK VOLTAGE 

1q= 10MA lB=0 

LVCEO 

60 


VOLTS 

COLLECTOR CUTOFF CURRENT 

VCE"5 VDC,Ib=0 

1 CEO 


2.0 

nA 

COLLECTOR CUTOFF CURRENT 

Vcb=A5VDC,I E =0 

ICB01 


2.0 

nA 

VCB=+5VDC,ie=o,tc=ioo«c 

1CB02 


1.0 

uA 

VCB=45VDC,I E =0,Tc=150°C 

1CB03 


10.0 

uA 

EMITTER CUTOFF CURRENT 

V E b=5VDC 1C=0 

1EBO 


2 

nA 

BASE VOLTAGE 

VCE = 5.0VDC,1c=100ua 

Vbe 


.7 


COLLECTOR SATURATION VOLTAGE 

ic=i.oma,ib=o.ima 

VCE(SAT) 


.35 

VOLTS 

A(VBE1 -VBE2) 

AT 

VCE=5VDC ic=iooa 

AT=(25° C-(-55° C)) AND 
AT=(125°C -25°C) 

- 


10 

UV/°C 

COLLECTOR CAPACITANCE 

VcB= 5VDC f=lmc 

C ob 


• 6 1 

P* 

SMALL SIGNAL FORWARD 

CURRENT TRANSFER RATIO 

VCI=5VDC,Ic=500uA 

f=30MC 

h fs 

2 



NOISE VOLTAGE 

TO BE MEASURED WITH A 
QUAN TECK MODEL 310 OR 
311 NOISE ANALYZER OR 
EQUIV. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

B. SUPPLIER SHALL*CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002051. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. PACKAGE MATCHED PAIRS TOGETHER. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: PER 1015402. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NO. (LAST THREE DIGITS 
REQUIRED), DASH NUMBER; AND THE MANUFACTURER’S NAME, 
TRADEMARK OR CODE; LOT CODE; AND SERIAL NUMBER SHALL 
BE PERMANENTLY AND LEGIBLY MARKED' ON THE PART PER 

ND 1002019. 

(3) MECHANICAL DIMENSIONS PER OUTLINE. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT (lcB02^ Tc = 100°C. 

(2) EMITTER CUTOFF CURRENT (IeBO). 

(3) SWITCHBACK VOLTAGE (LV C eo)* 

(4) COLLECTOR SATURATION VOLTAGE (V CE (SAT)> 

(5) STATIC FORWARD CURRENT TRANSFER RATIO h FE1 , h FE2 , h FE 3. 

(6) MATCHING REQUIREMENTS PER TABLE III. 

(7) BASE VOLTAGE TEMPERATURE COEFFICIENT MATCHING FROM ^“C 
TO ♦125°C. 

3. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATING: PER TABLE I. 

B. ELECTRICAL SPECIFICATION: PER TABLE II AND III. 

C. STORAGE AND OPERATIONAL JUNCTION TEMPERATURE -65°C TO ♦175°C. 

D. POWER DISSIPATION (EACH ELEMENT) 

(1) AT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX. 

(2) AT 25°C CASE TEMPERATURE: 0.75 WATTS MAX. 

E. POWER DISSIPATION (DUAL DEVICE) 

(1) AT 25°C AMBIENT TEMPERATURE: 0.4 WATTS MAX. 

(2) AT 25°C CASE TEMPERATURE: 1.5 WATTS MAX. 
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REQUIREMENTS: (CONTINUED) 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING 
SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 
FINAL SEAL AND THE VOLTAGE-TEMPERATURE STRESS TEST. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y 1 ORIENTATION 
PER MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28K G 
MINIMUM IN THE Y-| ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE III a OR b. A LEAK RATE OF 1 X 10 -8 ATM CC/SEC 
OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 
GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. VOLTAGE-TEMPERATURE STRESS: 

(1) ALL UNITS SHALL BE STRESSED FOR A MINIMUM OF 48 HOURS AT 
THE FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE T A = 150°C ± 5°C. 

(b) COLLECTOR VOLTAGE V CB o = 50V ± 2V. 

(c) UPON COMPLETION OF THE 48 HOUR STRESS, UNITS SHALL 
REMAIN ENERGIZED AT THE SPECIFIED V CB0 UNTIL THE 

AMBIENT TEMPERATURE HAS DECREASED TO 25°C ± 5°C. 

(2) THE MANUFACTURER SHALL DETERMINE AND RECORD l C BOI (PER 

TABLE II) WITHIN 4 HOURS QF COMPLETION OF VOLTAGE- 
TEMPERATURE STRESS. (LIMIT: 2 NANOAMPERES MAXIMUM) 

C. BURN-IN: 

(1) UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

(a) AMBIENT TEMPERATURE 25° ± 10°C. 

(b) COLLECTOR VOLTAGE: 30V t 5% PER UNIT. 

(c) POWER DISSIPATION: 200 MW ± 10% PER UNIT. 

(2) UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOWING 
BURN-IN SHALL NOT BE SHIPPED. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) EMITTER CUTOFF CURRENT, I eb0 . 

(2) COLLECTOR CUTOFF CURRENT, ICB01 

(3) COLLECTOR SATURATION VOLTAGE, V CE ( S AT)* 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FE1 . UNITS FAILING 

' TO MEET-DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 20% 

IN h FE1 SHALL NOT BE ACCEPTABLE. 

(5) STATIC FORWARD CURRENT TRANSFER RATIO h FE3 . 

E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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TABLE M 


ELECTRICAL CHARACTERISTICS T n = 25°C (UNLESS OTHERWISE SPE CIFIED 
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STATIC FORWARD CURRENT 
TRANSFER RATIO 


SWITCHBACK VOLTAGE 


COLLECTOR CUTOFF CURRENT 


COLLECTOR CUTOFF CURRENT 


EMITTER CUTOFF CURRENT 
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A(V BE1 -V be2 ) 


COLLECTOR CAPACITANCE 


SMALL SIGNAL FORWARD 
CURRENT TRANSFER RATIO 


NOISE VOLTAGE 
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V CE = 5VDC,1q=10uA TO 1.0mA 

V B E 

WITHIN 5 
MILLIVOLTS 


STATIC FORWARD CURRENT 
TRANSFER RATIO 

Vq E = 5VDC, Iq = IMA 

h FE 

WITHIN 10% OF 
LOWEST UNIT 


PER ALL REQUIREMENTS OF 1010431-000 WITH THE FOLLOWING ADDITIONS 
FOR: V BE1 ? V BE2 , V CE = 5VDC 

THEN: AT l c LOW = 0.25 MA. 


I c HIGH -Iq LOW 
l C LOW 

AT Iq LOW =0.75 MA. 
I c HIGH - l c LOW 
l c LOW 


X 100% < 4% 


X 100% < 4% 



Vq E = 5VDC l c = IMA 


V CE = 5 VDC, l B = 0 


Vq B = 45 VDC, l E = 0, T C =100°C|lnRn2 


CB03 


V £B = 5 VDC l c = 0 l E80 


V CE = 5.0 VDC, l c = 100 ua V BE 


.1 MA 


V CE = 5VDC Iq = 10UA 

AT = (25°C-(-55°C)) AND 
= (125°C -25°C) 


V CB = 5VDC f = Imc 


' CE =5VDC, l c = 500 uA, f=30MC h fe 


TO BE MEASURED WITH A QUAN TECK 
MODEL 310 OR 311 NOISE ANALYZER 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING (N ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002051. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. PACKAGE MATCHED PAIRS TOGETHER. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

Cl) LEAD DATA: PER 1015402. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NO. (LAST THREE DIGITS 
REQUIRED), DASH NUMBER; AND THE MANUFACTURER’S NAME, 
TRADEMARK OR CODE; LOT CODE; AND SERIAL NUMBER SHALL 
BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 

ND 1002019. 

(3) MECHANICAL DIMENSIONS PER OUTLINE. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT <lcB02> AT Tq = 100°C. 

(2) EMITTER CUTOFF CURRENT (IeBO). 

(3) SWITCHBACK VOLTAGE (LV CE o). 

(4) COLLECTOR SATURATION VOLTAGE (V CE ( S AT)> 

(5) STATIC FORWARD CURRENT TRANSFER RATIO h FE -|, hp E2 , h F E3* 

(6) MATCHING REQUIREMENTS PER TABLE III. 

(7) BASE VOLTAGE TEMPERATURE COEFFICIENT MATCHING FROM +25°C 
TO ♦125°C. 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATING: PER TABLE I. 

B. ELECTRICAL SPECIFICATION: PER TABLE II AND III. 

C. STORAGE AND OPERATIONAL JUNCTION TEMPERATURE -65°C TO ♦175°C. 

D. POWER DISSIPATION (EACH ELEMENT) 

(1) AT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX. 

(2) AT 25°C CASE TEMPERATURE: 0.75 WATTS MAX. 

E. POWER DISSIPATION (DUAL DEVICE) 

(1) AT 25°C AMBIENT TEMPERATURE: 0.4 WATTS MAX. 

(2) AT 25°C CASE TEMPERATURE: 1.5 WATTS MAX. 
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REQUIREMENTS: (CONTINUED) 

♦. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING 
SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 
FINAL SEAL AND THE VOLTAGE-TEMPERATURE STRESS TEST. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y 1 ORIENTATION 
PER MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28K G 
MINIMUM IN THE Y-j ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE 11 I a OR b. A LEAK RATE OF 1 X 10 -8 ATM CC/SEC 
OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 
GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. VOLTAGE-TEMPERATURE STRESS: 

(1) ALL UNITS SHALL BE STRESSED FOR A MINIMUM OF 48 HOURS AT 
THE FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE T A = 150°C ± 5°C. 

(b) COLLECTOR VOLTAGE V C BO = 50V ± 2V. 

(c) UPON COMPLETION OF THE 48 HOUR STRESS, UNITS SHALL 
REMAIN ENERGIZED AT THE SPECIFIED V CB0 UNTIL THE 

AMBIENT TEMPERATURE HAS DECREASED TO 25°C ± 5°C. 

(2) THE MANUFACTURER SHALL DETERMINE AND RECORD ICBOI^ PER 
TABLE II) WITHIN 4 HOURS OF COMPLETION OF VOLTAGE- 
TEMPERATURE STRESS. (LIMIT: 2 NANOAMPERES MAXIMUM) 

C BURN-IN: 

(1) UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING , 
CONDITIONS: 

(a) AMBIENT TEMPERATURE 25° ± 10°C. 

(b) COLLECTOR VOLTAGE: 30V t 5% PER UNIT. 

(c) POWER DISSIPATION: 200 MW ± 10% PER UNIT. 

(2) UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS FOLLOWING 
BURN-IN SHALL NOT BE SHIPPED. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) EMITTER CUTOFF CURRENT, l EB0 . 

(2) COLLECTOR CUTOFF CURRENT, ICBOI- 

(3) COLLECTOR SATURATION VOLTAGE, V CE ( S AT)* 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FE1 . UNITS FAILING 

' TO MEET-DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 20% 

IN h FE1 SHALL NOT BE ACCEPTABLE. 

(5) STATIC FORWARD CURRENT TRANSFER RATIO h FE3 . 

E THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
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ELECTRICAL CHARACTERISTICS T P = 25°C (UNLESS OTHERWISE SPECIFIED 


PARAMETER 


STATIC FORWARD CURRENT 
TRANSFER RATIO 


SWITCHBACK VOLTAGE 


COLLECTOR CUTOFF CURRENT 


COLLECTOR CUTOFF CURRENT 


EMITTER CUTOFF CURRENT 


BASE VOLTAGE 


COLLECTOR SATURATION VOLTAGE 


A (Vbe1 ~ v BE2 ) 
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AT = (25°C-(-55°C)) AND 
AT = (125°C -25°C) 


Vqb = 5VDC f = Imc 


V CE =5VDC, l c = 500 uA, f=30MC 

TO BE MEASURED WITH A QUAN TECK 
MODEL 310 OR 311 NOISE ANALYZER 
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Vq E = 5V Iq = IOOuA 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 
NO 10154-04, CUSS 1. 

UNITS SHALL MEET ALL THE QUALIFICATION REQUIREMENTS OF ND 
1002051 UNLESS MODIFIED OR AMENDED BY THE DESIGN RE¬ 
QUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A. 

UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


c 


B 


INSPECTION AND ACCEPTANCE: 

MECHANI CAL REQUI ROOTS: 

LEAD DATA: KOVAR WITH GOLD PUTING PER ND PS 
1015402. A CERTIFICATE OF COMPLIANCE WITH THIS 
REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER MIL-STD-130. MARK¬ 
ING OF UNIT PACKAGES AND EXTERIOR SHIPPING CON¬ 
TAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND 
SHALL INCLUDE THE NASA DRAWING NUMBER A REVISION 
LETTER. 

MECHANICAL DIMENSIONS PER OUTLINE 
ELECTRICAL REQUIREMENTS: PER TABLE II 

COLLECTOR CUTOFF CURRENT (ICB02) AT Tc=100°C 
EMITTER CUTOFF CURRENT (lEBO) 

SWITCHBACK VOLTAGE (LVCEO> 

COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

NOISE VOLTAGE [£> 

STATIC FORWARD CURRENT TRANSFER RATIO hFEl* hFE2» hp£3 
MATCHING REQUIREMENTS PER TABLE III. 


A 


DESIGN REQUIREMENTS: 

ELECTRICAL RATING; PER TABLE I 
ELECTRICAL SPECIFICATION: PER TABLE II AND III 
STORAGE TEMPERATURE: -65°C TO *17500 
POWER DISSIPATION (EACH ELEMENT) 

AT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
AT 25°C CASE TEMPERATURE: 0.75 WATTS MAX 
POWER DISSIPATION (DUAL DEVICE) 

AT 25°C AMBIENT TEMPERATURE: 0.4 WATTS MAX 
AT 25°C CASE TEMPERATURE: 1.5 WATTS MAX 
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FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. 


LIFE TEST CONDITIONS FOR ND 10102051 SAME AS BURN-IN 
CONDITIONS. 


THE 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE . 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 25° tlO°C. 

COLLECTOR VOLTAGE Vcb: 30V 15% PER UNIT. 

POWER DISSIPATION: 150 MW 110% PER UNIT. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS 
FOLLOWING BURN-IN SHALL NOT BE SHIPPED. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

EMITTER CUTOFF CURRENT, lEBO. 

COLLECTOR CUTOFF CURRENT, ICBOl. 

COLLECTOR SATURATION VOLTAGE, VCE(SAT). 

STATIC FORWARD CURRENT TRANSFER RATIO, hpEl. 

DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING, AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTIRBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVE CHANGED MORE THAN 10% IN hFEl, OR HAVING INCREASED 
MORE THAN 3 TIMES IN ICBOl (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 1 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


i 


TABLE I 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tc=25°C (EACH ELEMENT) 

COLLECTOR 

VOLTAGE 

(Vcb) 

EMITTER 

VOLTAGE 

(V£B> 

COLLECTOR 

VOLTAGE 

(VCE> 

COLLECTOR 

CURRENT 

ic 

COLLECTOR 

POWER 

DISSIPATION 

MANUFACTURER'S 

TYPE 

DESIGNATION 
(FOR REFERENCE ONLY) 
FAIRCHILD 

Voc 

vdc 

vdc 

MAdC 

W 

60 

6 

60 

10 

.75 

SP-8414A 
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SYM 

DESCRIPTION 

DATE 

APPD. 






TABLE II 


ELECTRICAL CHARACTERISTICS Tc = 25°C (UNLESS OTHERWISE SPECIFIED) 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATIO 

LIMITS 

MIN 

MAX 

UNITS 

STATIC FORWARD CURRENT 

TRANSFER RATIO 

VCE=5VDC ic=ioua 

hFEi 

150 

600 

- 

Vce= 5VDC lc=100UA 

hFE2 

225 


- 

VcE=5VDC ic=ima 

h FE3 

300 


- 

SWITCHBACK VOLTAGE 

IC=10MA 1B—0 

lvceo 

60 


VOLTS 

COLLECTOR CUTOFF CURRENT 

VCE=50VDC,Ib=0 

1 CEO 


2.0 

nA 

COLLECTOR CUTOFF CURRENT 

Vcb=*5VDC,Ie=0 

ICBOl 


2.0 

nA 

VCB=+5VDC,Ie=0,Tc=100OC 

ICB02 




VCB=45VDC,Ie=0,Tc=150°C 

ICB03 


10.0 

uA 

EMITTER CUTOFF CURRENT 

VeB= 5VDC lc=0 

lEBO 


2 

nA 

BASE VOLTAGE 

VCE=5.0VDC,lc=100ua 

VBE 


.7 


COLLECTOR SATURATION VOLTAGE 

1C=l.OMA,1B=0.IMA 

VCE(SAT) 


.35 

VOLTS 

|A(VBE1 “VBE2) 

AT 

VCE=5VDC ltf=10UA 
AT=(25°C-(-55°C)) AND 
AT=(125°C -25°C) 

- 


10 

UV/°C 

COLLECTOR CAPACITANCE 

VCB=5VBC f=lmc 



6 

Pf 

SMALL SIGNAL FORWARD 

CURRENT TRANSFER RATIO 

VCE=5VDC,lc=500uA 

f=30MC 

hfe 

2 



NOISE FIGURE 

TO BE MEASURED WITH A 
QUAN TECK MODEL 310 OR 
311 NOISE ANALYZER OR 
EQUIV. 

NF 





TABLE III 


! SPECIAL MATCHING REQUIREMEK 

ITS AT TC=25°C 1 

PARAMETER 

CONDITIONS 

SYMBOL 

INDIVIDUAL 

MATCHING 

REQUIREMENTS 

NO. OF ELEMENTS 
PER PACKAGE 

BASE VOLTAGE 

VCE=5VDC,IC=10uA TO 1.0mA 

VBE 

WITHIN 5 MILLIVOLTS 


STATIC FORWARD 
CURRENT 

TRANSFER RATIO 

VCE=5VDC,lc=100uA 

h FE 

WITHIN 10% 

OF LOWEST UNIT 

2 
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REQUIREMENTS} 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT 
STANDARDS PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN ND1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS SPECIFIED IN 
ND100204-9 UNLESS AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPERATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. LEADS SHALL BE SECURED AGAINST 
WHIPPING OR VIBRATION DURING TRANSIT. HANDLING 
OF LEADS IS TO BE AVOIDED. 

INDIVIDUAL CAPACITORS SHALL MEET ALL REQUIREMENTS OF 
MIL-C-18312 EXCEPT AS SPECIFIED HEREIN. 

INSPECTION AND ACCEPTANCE: 

C MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER OUTLINE 

LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: PER MIL-STD-130, EACH NETWORK SHALL BE 
PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, AND REVISION LETTER, SERIAL NUMBER TO SIG¬ 
NIFY COMPLETION OF BURN IN, INDIVIDUAL CAPACITANCE 
VALUES, TOLERANCE AND VOLTAGE RATING. EACH EX¬ 
TERIOR PACKING CONTAINER SHALL ALSO INCLUDE THE 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER. ASSEMBLIES SHALL HAVE TERMINALS IDENTIFIED 
ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AND ♦25°C.MEASURED AT 
1000 ±100 CPS FOR CAPACITOR CIA AND 60 ±6 CPS 
FOR CAPACITORS CIB, CIC, AND CIO. 

CAPACITANCE TOLERANCE: *5% FOR EACH CAPACITOR. CAP¬ 
ACITANCE MEASURED AT 1000 ±100 CPS FOR CAPACITOR 
CIA AND 60 ±6 CPS FOR CAPACITORS CIB, CIC AND 
CIO. 

DESIGN REQUIREMENTS: 

DC WORKING VOLTAGE: 200 VOLTS AT ♦125°C., EACH CAP¬ 
ACITOR. 

OPERATING TEMPERATURE RANGE: -55°C. TO ♦125 # C. 

DISSIPATION FACTOR: 1.5* MAX. FOR EACH CAPACITOR | a 

MEASURED AT 1000 ♦ 100 CPS FOR CAPACITORS CIA SHEET 1 

AND 60 ±6 CPS FOR CAPACITORS CIB, CIC AND CIO. REVISION STA' 

INSULATION RESISTANCE: |-1- 

AT ♦25°C.:2,000 MEGOHM-MICROFARADS MIN. FOR EACH -o» 

CAPACITOR BETWEEN TERMINALS. 3000 MEGOHMS MIN. _ tc 

BETWEEN EACH TERMINAL AND CASE. " 

AT ♦125°C.:10 MEGOHM-MICROFARADS MIN. FOR EACH 

CAPACITOR BETWEEN TERMINALS. -« 
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NOTICE — WHO COVE.NMENT DIM WINES IN CiriCATIONS ON OTMO DATA 
AM USED rON ANY NIIHMI OTHER THAN IN CONNECTION WITH A OCTINITCIT 
NIATIO SOVENNHENT PROCUREMINT ORE RATION THE UH'TIO STATES 60VERN- 
WENT THIRIRY INCURS NO RESPONSIBILITY NOR ANY OOUOATION WHATSOEVER 
ANO THE FACT THAT THE 60VCRNNENT NAY HAVE FORNULATEO. FURNISHED ON 
IN ANY WAT SUPPLIED THE SAID DRAWINES. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RtCARDED RT INPLICATION OR OTHERWISE AS IN ANY BANNER 
LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INE ANY RIEHTS OR PERNISSION TO NANUFAC'WM. USE. OR SELL ANV 
PATENTER INVENTION THAT NAT IN ANV WAT M RELATED THEM TO 


V 2€*< 


_ REVISIONS 

DESCRIPTION 


REPLACED BY REV B WITH CHANGES 
PER TDRR OJLf-H 


] JUT 


DESIGN REQUIREMENTS (CONT'D) 

TEMPERATURE COEFFICIENT: NON LINEAR 

CONSTRUCTION: INDIVIDUAL CAPACITORS SHALL BE CONSTRUCTED 
WITH METALIZED PAPER AND A MINERAL WAX IMPREGNATED 
POLYESTER FILM.CAPACITORS CONNECTIONS PER FIGURE I. 
INDIVIDUAL CAPACITORS SHALL BE OF EXTENDED FOIL 
CONSTRUCTION (ESSENTIALLY NON-INDUCTIVE). INDIVIDUAL 
CAPACITORS ARE UNCASED, PACKED IN COMMON CASE, BLOCKED 
WITH KRAFT PAPER AND POTTED IN MINERAL WAX. NETWORK 
TERMINALS SHALL BE HERMETICALLY SEALEO. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 5 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL POSITION. BEND THE NETWORK BODY IN 
A PLANE 90°, THEN BACK 180° TO THE OPPOSITE EXTREME, 

AND THEN BACK 90° TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

ENVIRONMENTAL: PER ND 1002045 IN ADDITION TO THE FOLLOWING: 
SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512, PROCEDURE 1 OF MIL-STD- 
810. 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10‘* MM OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE OF EACH CAPACITOR 
DURING LIFE TEST PER ND 1002045, PARAGRAPH 4.2.7.1 
SHALL BE *5%. NO LIMITS SHALL BE IMPOSED FOR 
RATED STRESS AND HIGH STRESS PER PARA. 4.2.7.2 
AND 4.2.7.3. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL NETWORKS SHALL BE BURNED IN WITH RATED 
VOLTAGE APPLIED TO EACH CAPACITOR FOR 250 HOURS MINI¬ 
MUM AT A TEMPERATURE OF +85°C. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS OF EACH CAPACITOR PRIOR TO 
AND FOLLOWING BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 

BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERECENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 

/ INITIAL READING. UNITS FAILING TO MEET INITIAL I- 

DRAWING REQUIREMENTS FOLLOWING BURN IN SHALL NOT - 

BE ACCEPTABLE. _ 


CAPACITANCE (UF) 


NUMBER 

CIA 

CIB 

CIC 

CII 

432-1 

0.13 
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3.6 

-2 

0.13 

3.8 

2.6 
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-3 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT 
STANDARDS PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN ND1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
ND1002045 UNLESS AMENDED"BY THE DESIGN REQUIREMENTS SECTION OF 
PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPERATED FROM ALL ( 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. LEADS SHALL BE SECURED AGAINST 
WHIPPING OR VIBRATION DURING TRANSIT. HANDLING 
OF LEADS IS TO BE AVOIDED. 

INDIVIDUAL CAPACITORS SHALL MEET ALL REQUIREMENTS OF 
MIL-C-18312 EXCEPT AS SPECIFIED HEREIN. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER OUTLINE 

LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: PER MIL-STD-130, EACH NETWORK SHALL BE 
PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, AND REVISION LETTER, SERIAL NUMBER TO SIG¬ 
NIFY COMPLETION OF BURN IN, INDIVIDUAL CAPACITANCE 
VALUES, TOLERANCE AND VOLTAGE RATING. EACH EX¬ 
TERIOR PACKING CONTAINER SHALL ALSO INCLUDE THE 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AND *25°C.MEASURED AT 
1000 ilOO CPS FOR CAPACITOR CIA AND 60 1.6 CPS 
FOR CAPACITORS CIB, ClC,' AND CID. 

CAPACITANCE TOLERANCE: *5% FOR EACH CAPACITOR. CAP¬ 
ACITANCE MEASURED AT 1000 1.100 CPS FOR CAPACITOR 
CIA AND 60 1.6 CPS FOR CAPACITORS CIB, CIC AND 
CID. 

DESIGN REQUIREMENTS: 

DC WORKING VOLTAGE: 200 VOLTS AT ♦125°C., EACH CAP¬ 
ACITOR. 

OPERATING TEMPERATURE RANGE; -55°C. TO ♦125 # C. 

DISSIPATION FACTOR: 1.5% MAX. FOR EACH CAPACITOR 
MEASURED AT 1000 * 100 CPS FOR CAPACITORS CIA 
AND 60 16 CPS FOR CAPACITORS CIB, CIC AND CID. 

INSULATION RESISTANCE: 

AT *25 o C.:2,000 MEGOHM-MICROFARADS MIN. FOR EACH 
CAPACITOR BETWEEN TERMINALS. 3000 MEGOHMS MIN. 

BETWEEN EACH TERMINAL AND CASE. 

AT ♦125°C.:10 MEGOHM-MICROFARADS MIN. FOR EACH 
CAPACITOR BETWEEN TERMINALS. 
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NOTICE — WHEN SOVlRMItlRT DRAWING*. SPSCIFICATIONS. ON OTHER DATA 
ARE USCO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNNENT PROCURENENT OPERATION THE UNITED STATES GOVERN• 
WENT THERERY INCURS NO RESPONSIRlLlTY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT NAY HAVE FORNULATED FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO NS REGARDED NY INPLICATION OR OTHERWISE AS IN ANY NANNER 

licensing the holder or any other person or corporation, or convey. 

INC ANY RIGHTS ON PERNISSION TO NANUFACTURE. USE. ON SELL ANV 
PATENTED INVENTION THAT NAY IN ANT WAY RE RELATED THERETO 


REVISIONS 

DESCRIPTION 


DESIGN REQUIREMENTS (CONT’D) 

TEMPERATURE COEFFICIENT: NON LINEAR 

CONSTRUCTION: INDIVIDUAL CAPACITORS SHALL BE CONSTRUCTED 
WITH METALIZED PAPER AND A MINERAL WAX IMPREGNATED 
POLYESTER FILM.CAPACITORS CONNECTIONS PER FIGURE I. 
INDIVIDUAL CAPACITORS SHALL BE OF EXTENDED FOIL 
CONSTRUCTION (ESSENTIALLY NON-INDUCTIVE). INDIVIDUAL 
CAPACITORS ARE UNCASED, PACKED IN COMMON CASE, BLOCKED 
WITH KRAFT PAPER AND POTTED IN MINERAL WAX. NETWORK 
TERMINALS SHALL BE HERMETICALLY SEALED. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 5 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL POSITION. BEND THE NETWORK BODY IN 
A PLANE 90°, THEN BACK 180° TO THE OPPOSITE EXTREME, 

AND THEN BACK 90° TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

ENVIRONMENTAL: PER ND 10020+5 IN ADDITION TO THE FOLLOWING: 
SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512, PROCEDURE 1 OF MIL-STD- 
810. 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10"* MM OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE OF EACH CAPACITOR 
DURING LIFE TEST PER ND 10020+5, PARAGRAPH +.2.7.1 
SHALL BE175*. NO LIMITS SHALL BE IMPOSED FOR 
RATED STRESS AND HIGH STRESS PER PARA. +.2.7.2 
AND +.2.7.3. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL NETWORKS SHALL BE BURNED IN WITH RATED 
VOLTAGE APPLIED TO EACH CAPACITOR FOR 250 HOURS MINI¬ 
MUM AT A TEMPERATURE OF ♦85°C. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS OF EACH CAPACITOR PRIOR TO 
AND FOLLOWING BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 

BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERECENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
' DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 

INITIAL READING. UNITS FAILING TO MEET INITIAL I- 

DRAWING REQUIREMENTS FOLLOWING BURN IN SHALL NOT - 

BE ACCEPTABLE. _ 
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REQUIREMENTS: 

1. GENERAL: 

A INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT 
STANDARDS PRESCRIBED IN MIL-D-70327. 

B SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN ND1015404, CLASS 2. 

C UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS SPECIFIED IN 
ND1002045 UNLESS AMENUEirBY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPERATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT ' 

niiPiwq transit ir»nc cmih or crniorg acmmct 

3 WHIPPING OR VIBRATTON DURING TRANSIT."” HANDLING 
OF LEADS IS TO BE AVOIDED. 

E INDIVIDUAL CAPACITORS SHALL MEET ALL REQUIREMENTS OF 
MIL-C-18312 EXCEPT AS SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 

(I) DIMENS IONS: PER OUTLINE 

0 LEAD DATA: NICKEL PER NO 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(3) MARKING: PER NO 100200 EACH NETWORK SHALL BE 

PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, AND REVISION LETTER, SERIAL NUMBER TO SIG¬ 
NIFY COMPLETION OF BURN IN, INDIVIDUAL CAPACITANCE 
VALUES, TOLERANCE AND VOLTAGE RATING. EACH EX¬ 
TERIOR PACKING CONTAINER SHALL ALSO INCLUDE THE 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER. 

B ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AND ♦25°c. CAPACITANCE 
SHALL BE MEASURED AT OR REFERRED TO 1000 ±100 CPS 
AND SHALL BE WITHIN 5% OF SPECIFIED VALUE. 


3 DESIGN REQUIREMENTS: 

(1) DC WORKING VOLTAGE: 200 VOLTS AT ♦125°C., EACH CAP¬ 

ACITOR. 

(2) OPERATING TEMPERATURE RANGE; -55°C. TO ♦125®C. 

(3) DISSIPATION FACTOR: 1.5% MAX. FOR EACH CAPACITOR 

MEASURED AT 1000 ♦ 100 CPS FOR CAPACITORS CIA 
AND 60 ±6 CPS FOR CAPACITORS CIB, CIC AND CID. 

(4) INSULATION RESISTANCE: 

(«.)AT *25°C. :2,000 MEGOHM-MICROFARADS MIN. FOR EACH 
CAPACITOR BETWEEN TERMINALS. 3000 MEGOHMS MIN. 
BETWEEN EACH TERMINAL AND CASE. 

(b)AT ♦125°C.:10 MEGOHM-MICROFARADS MIN. FOR EACH • 
CAPACITOR BETWEEN TERMINALS. 

(C) CASE SHALL BE BRASS WITH HOT TIN FINISH_ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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NOTICE — WHIM 60VCRNMCNY DRAWINGS. SRICIF 1C ATIONS OR OTHER DATA 
ARC USED FOR ANT FURFOSC OTHER THAH IH COHHECTIOH WITH A OCFIHITCkT 
RELATED 60VCRHMCNT FROCURCHCNT OPERATION THE UNITED STATES GOVCRN- 
MCNT THCRCRV INCURS NO RESPONSIBILITY NOR ANY ORLI6ATION WHATSOEVER 
AND THE FACT THAT THE SOVCRNNENT NAT HAVE FORNULATCD FURNISHED OR 
IN ANY WAY SUPPUCO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RE6ARDE0 RV INPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING the holder or any other person or corporation, or convey- 
IN6 ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AHV 
PATCNTCO INVENTION THAT MAY IN ANY WAY RE RCLATCO THERETO 


_ REVISIONS 

DESCRIPTION 


4DESIGN REQUIREMENTS (CONT'D) 

A TEMPERATURE COEFFICIENT: NON LINEAR 

B CONSTRUCTION: INDIVIDUAL CAPACITORS SHALL BE CONSTRUCTED 
WITH METAL I ZED PAPER AND A MINERAL WAX IMPREGNATED 
POLYESTER FILM.CAPACITORS CONNECTIONS PER FIGURE I. 
INDIVIDUAL CAPACITORS SHALL BE OF EXTENDED FOIL 
CONSTRUCTION (ESSENTIALLY NON-INDUCTIVE). INDIVIDUAL ! 
CAPACITORS ARE UNCASED, PACKED IN COMMON CASE, BLOCKED 
WITH KRAFT PAPER AND POTTED IN MINERAL WAX. NETWORK 
TERMINALS SHALL BE HERMETICALLY SEALED. 

C LEAD STRENGTH: LEADS SHALL WITHSTAND A 5 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL POSITION. BEND THE NETWORK BODY IN 
A PLANE 90°, THEN BACK 130° TO THE OPPOSITE EXTREME, 

AND THEN BACK 90* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

0 ENVIRONMENTAL: PER ND 1002045 IN ADDITION TO THE FOLLOWING: 
(^SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512, PROCEDURE 1 OF MIL-STD- 
810. 

§)REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10-4 MM OF MERCURY FOR 96 HOURS. 

(j)LIFE: MAXIMUM CAPACITANCE CHANGE OF EACH CAPACITOR 
DURING LIFE TEST PER NO 1002045, PARAGRAPH 4.2.7.1 
SHALL BZ-15%. NO LIMITS SHALL BE IMPOSED FOR 
RATED STRESS AND HIGH STRESS PER PARA. *.2.7.2 
" AND 4.2.7.3. 

5 SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: ALL NETWORKS SHALL BE BURNED IN WITH RATED 

VOLTAGE APPLIED TO EACH CAPACITOR FOR 250 HOURS MINI¬ 
MUM AT A TEMPERATURE OF ♦85°C. 

B THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS OF EACH CAPACITOR PRIOR TO 
AND FOLLOWING BURN-IN: 

(l) CAPACITANCE 
(2 DISSIPATION FACTOR 

C BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERECENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECI C IED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
- DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 

INITIAL READING. UNITS FAILING TO MEET INITIAL I- 

DRAWING REQUIREMENTS FOLLOWING BURN IN SHALL NOT - 

BE ACCEPTABLE. _ 
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OATS I APWIOVAL 


REQUIREMENTS} 

GENERAL; 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT 
STANDARDS PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN ND1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS SPECIFIED IN 
ND1002045 UNLESS AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPERATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. LFAOS SHALL BE SECURED AGAINST 
WHIPPING OR VIBRATION DURING TRANSIT. HANDLING 
OF LEADS IS TO BE AVOIDED. 

INDIVIDUAL CAPACITORS SHALL MEET ALL REQUIREMENTS OF 
MIL-C-18312 EXCEPT AS SPECIFIED HEREIN. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER OUTLINE 

LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: PER MIL-STD-130, EACH NETWORK SHALL BE 
PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFAC¬ 
TURER'S NAME OR SYMBOL, NASA DRAWING NUMBER, DASH 
NUMBER, AND REVISION LETTER, SERIAL NUMBER TO SIG¬ 
NIFY COMPLETION OF BURN IN, INDIVIDUAL CAPACITANCE 
VALUES, TOLERANCE AND VOLTAGE RATING. EACH EX¬ 
TERIOR PACKING CONTAINER SHALL ALSO INCLUDE THE 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION 
LETTER. ASSEMBLIES SHALL HAVE TERMINALS IDENTIFIED 

ELECTRI CAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I AND ♦25°C.MEASURED AT 
1000 ±100 CPS FOR CAPACITOR CIA AND 60 ±6 CPS 
FOR CAPACITORS CIB, CIC, AND CIO. 

CAPACITANCE TOLERANCE: *5% FOR EACH CAPACITOR. CAP¬ 
ACITANCE MEASURED AT 1000 *100 CPS FOR CAPACITOR 
CIA AND 60 *6 CPS FOR CAPACITORS CIB, CIC AND 
CID. 

DESIGN REQUIREMENTS: 

DC WORKING VOLTAGE: 200 VOLTS AT ♦125°C., EACH CAP¬ 
ACITOR. 

OPERATING TEMPERATURE RANGE: -55°C. TO *125°C. 

DISSIPATION FACTOR: 1.5 % MAX. FOR EACH CAPACITOR | 

MEASURED AT 1000 ♦ 100 CPS FOR CAPACITORS CIA SHEET 1 SHEET 2 

AND 60 *6 CPS FOR CAPACITORS CIB, CIC AND CID. REVISION STATUS OF SHEETS 

INSULATION RESISTANCE: I-1-- - 

AT ♦25°C.:2,000 MEGOHM-MICROFARADS MIN. FOR EACH -o* 

CAPACITOR BETWEEN TERMINALS. 3000 MEGOHMS MIN. _ t« 

BETWEEN EACH TERMINAL AND CASE. ™ 

AT ♦125°C.:10 MEGOHM-MICROFARADS MIN. FOR EACH 

CAPACITOR BETWEEN TERMINALS.-°° 
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_ REVISIONS 

DESCRIPTION 


DATE I APPROVAL 


DESIGN REQUIREMENTS (CONT'D) 

TEMPERATURE COEFFICIENT: NON LINEAR 

CONSTRUCTION: INDIVIDUAL CAPACITORS SHALL BE CONSTRUCTED 
WITH METAL I ZED PAPER AND A MINERAL WAX IMPREGNATED 
POLYESTER FILM.CAPACITORS CONNECTIONS PER FIGURE I. 
INDIVIDUAL CAPACITORS SHALL BE OF EXTENDED FOIL 
CONSTRUCTION (ESSENTIALLY NON-INDUCTIVE). INDIVIDUAL 
CAPACITORS ARE UNCASED, PACKED IN COMMON CASE, BLOCKED 
WITH KRAFT PAPER AND POTTED IN MINERAL WAX. NETWORK 
TERMINALS SHALL BE HERMETICALLY SEALED. 

LEAD STRENGTH: LEADS SHALL WITHSTAND A 5 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING 
TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE 
LEAD IN A VERTICAL POSITION. BEND THE NETWORK BODY IN 
A PLANE 90°, THEN BACK 180* TO THE OPPOSITE EXTREME, 

AND THEN BACK 90* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

ENVIRONMENTAL: PER ND 10020*5 IN ADDITION TO THE FOLLOWING: 
SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512, PROCEDURE 1 OF MIL-STD- 
810. 

REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EX¬ 
POSURE TO 10' 4 MM OF MERCURY FOR 96 HOURS. 

LIFE: MAXIMUM CAPACITANCE CHANGE OF EACH CAPACITOR 
DURING LIFE TEST PER ND 100204-5, PARAGRAPH 4.2.7.1 
SHALL BE 15%. NO LIMITS SHALL BE IMPOSED FOR 
RATED STRESS AND HIGH STRESS PER PARA. 4.2.7.2 
AND 4.2.7.3. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL NETWORKS SHALL BE BURNED IN WITH RATED 
VOLTAGE APPLIED TO EACH CAPACITOR FOR 250 HOURS MINI¬ 
MUM AT A TEMPERATURE OF ♦85°C. 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS OF EACH CAPACITOR PRIOR TO 
AND FOLLOWING BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 

BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERECENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY 
DISTRIBUTION OF THE ABSOLUTE VALUE OF EACH CHARACTER¬ 
ISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 

INITIAL READING. UNITS FAILING TO MEET INITIAL I- 

i DRAWING REQUIREMENTS FOLLOWING BURN IN SHALL NOT - 

BE ACCEPTABLE. - 
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REQUIREMENTS: 

GENERAL: 

THE UNIT SHALL MEET ALL THE REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R. LIFE EXPECTANCY X FAMILY 13, IN AN AMBIENT TEMPERATURE 
OF 85*C. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF NO 1002047. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER'S PART NUMBER, AND MANU¬ 
FACTURER'S NAME OR SYMBOL AND TYPE DESIGNATION SHALL 
BE PERMANENTLY AND LEGIBLY MARKED ON UNIT.PER MIL-STD-130 
LEADS: DUMET ALLOY 0.017 * 0.001 DIA., GOLD PLATED AND 
NYLON INSULATED, LEADS SHALL BE COLOR CODED AND ENDS 
SHALL BE STRIPPED AS SHOWN. LEADS SHALL CONFORM TO 
ND PS I0IS40I EXCEPT FOR PARAGRAPH 
3.4.2, FINISHED LEAD DIAMETER. A CERTIFICATE OF 
COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595 


DESIGN REQUIREMENTS: 

UNITS SHALL MEET THE REQUIREMENTS SPECIFIED IN 
TABLE I AND THE FOLLOWING: 

RATED - POWER LEVEL 100 MW MAX 
DC UNBALANCE*H» PRIMARY: IMA MAX 
WORKING- VOLTAGE-BETWEEN WINDINGS AND FROM 
WINDINGS>TO.CASE SO VOLTS MAX INSTANTANEOUS. 
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SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED. 
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REVISIONS 

DESCRIPTION 


DATE I APPO. 


SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL MEET ALL THE REQUIREMENTS SPECIFIED IN TABLE I. 


TABLE 


_ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27. 

PARAGRAPH I 

4,7.3.2.1 SEALING 

4.7.5 DIELECTRIC STRENGTH: APPLY 200 VOLTS (RMS) BETWEEN WINDINGS AND 

_ BETWEEN WINDINGS AND CASE. _ 

4.7.6 INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 

_ SECONDARY OPEN. _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC 

MAX.) 

4.7.9.3 DC RESISTANCE (AT 25°C): R(BROWN-BLUE) = 631 OHMS MAXIMUM R(BLACK - 

_ GREEN) =0.48 OHMS MAXIMUM. _ 

4.7.9.4 INDUCTANCE: SHALL BE 1.04HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 0 

_ MADC (BROWN-BLUE). _ 

4.7.9.5 DISTORTION ( AT 1 KC): 5% MAXIMUM WITH 3.2 OHM LOAD AT 500 MW 

_ OUTPUT. _ 

4.7.9.7 FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) ±3 DB FROM 300 CPS 

TO 20 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
BLACK TO GREEN OF 3.2 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 
8,000 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT OVER THE FRE- 

_ QUENCY RANGE. _ 

4,7.9,14 POLARITY: LEADS BROWN AND BLACK SHALL BE OF LIKE POLARITY. _ 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1KC (BROWN TO BLUE), 

V(BROWN TO BLUE)/V(BLACK TO GREEN) = 50:1 t 3 % V(BROWN TO RED)/ 

V(RED TO BLUE) = 1:1 i 2%. 
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REQUIREMENTS: 

GENERAL: 

THE UNIT SHALL MEET ALL THE REQUIREMENTS Of MIL-T-27 FOR GRADE 4, 

CLASS R, LIFE EXPECTANCY X FAMILY 13, IN AN AMBIENT TEMPERATURE 
OF 85*C. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN ND 1015404, CLASS 2. -—~ 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF NO 1002047. 




SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED 
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INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I 
MINIMUM MARKING: MANUFACTURER’S PART NUMBER, AND MANU- . 
FACTURER’S NAME OR SYMBOL AND TYPE DESIGNATION SHALL 
BE PERMANENTLY AND LEGIBLY MARKED ON UNIT.PER MIL-STD-130 
LEADS: DUMET ALLOY 0.017 t 0.001 DIA., GOLD PLATED AND 
NYLON INSULATED, LEADS SHALL BE COLOR CODED AND ENDS 
SHALL BE STRIPPED AS SHOWN. LEADS SHALL CONFORM TO 
ND PS 1015401 EXCEPT FOR PARAGRAPH 
3.4.2, FINISHED LEAD DIAMETER. A CERTIFICATE OF 
COMPLIANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

F|NISH: BLACK, SHADE NO. 37038 PER FED-STD-595 
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DESIGN REQUIREMENTS: 

UNITS SHALL MEET;THE REQUIREMENTS SPECIFIED IN 
TABLE 1 ANO THE FOLLOWING: 

RATED• POWER LEYEke* 100 MU MAX 
DC IMBALANCE'4IMMMARV: IMA MAX 
■ WORKING VOLTAGE BETWEEN WINDINGS AND FROM 
WINDINGS*TO-CASE 90 VOLTS MAX INSTANTANEOUS. 
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REVISIONS 

description 


DATE I APPO. 


SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE 
AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERA¬ 
TURE UNIT SHALL MEET ALL THE REQUIREMENTS SPECIFIED IM TABLE I. 


TABLE I 

_ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27. 


rnnMannrn 


4.?.3.3.r SEALING ___-_ 

4.7.5 DIELECTRIC STRENGTH: APPLY 200 VOLTS (RMS) BETWEEN WINDINGS AND 

_ BETWEEN WINDINGS AND CASE. _:_ 

4.7.6 INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO TERMINALS BROWN AND BLUE, 

SECONDARY OPEN. _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC 

_ MAX.) ___ 

4.7.9.3 DC RESISTANCE (AT 25°C): R(BROWN-BLUE) = 631 OHMS MAXIMUM R(BLACK - 

_ GREEN) = 0.46 OHMS MAXIMUM. __ 

4.7.9.4 INDUCTANCE: SHALL BE 1.04HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 0 

MADC (BROWN“BLUE) _ 

4.7.9.5 DISTORTION ( AT 1 KC): 5* MAXIMUM WITH 3.2 OHM LOAD AT 500 MW 

__ OUTPUT. __ 

4.7.9.7 FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1000 CPS) ±3 DB FROM 300 CPS 

TO 20 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
BLACK TO GREEN OF 3.2 OHMS AT 1 MW, A SOURCE IMPEDANCE OF 
8,000 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT OVER THE FRE¬ 
QUENCY RANGE. _ 

4.7.9.14 POLARITY: LEADS BROWN AND BLACK SHALL BE OF LIKE POLARITY. _ 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1KC (BROWN TO BLUE), 

V(BROWN TO BLUE)/V(BLACK TO GREEN) = 50:1 t 3% V(BROWN TO RED)/ 

V(RED TO BLUE) = 1:1 * 2%. __ 
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REQUIREMENTS: 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MlL-D-70327. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002057, AS MODIFIED BY THE DESIGN REQUIREMENTS 
OF THIS DRAWING. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR SHIP¬ 
PING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-D-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: NICKEL LEAD PER ND PS 1015400 EXCEPT THAT THE 
LEAD DIAMETER SHALL BE .013 ± .001. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH 
THE MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, 
RESISTANCE VALUE AND TOLERANCE. EXTERNAL MARKING 
ON UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER AND 
REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE I 
RESISTANCE (Rq): 10,000.0.110* 
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TABLE II 


| RESISTANCE RATIO Rq(T)/RO (25°C) VERSUS TEMPERATURE 1 
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DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE I 
EXCEPTIONS TO QUALIFICATION REQUIREMENTS OF ND 1002057 
THE OPERATING LIFE TEST SHALL NOT BE REQUIRED. 
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I ELECTRICAL SPECIFICATIONS AT T/ 

F25°C (UNLESS OTHERWISE SPECIFIED) 

MANUFACTURER'S 
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(FOR REF. ONLY) 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002057, AS MODIFIED BY THE DESIGN REQUIREMENTS 
OF THIS DRAWING. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR SHIP¬ 
PING CONTAINERS SHALL BE IN ACCORDANCE WITH MlL-D-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION 
LETTER. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: NICKEL LEAD PER NB PS 1015400 EXCEPT THAT THE 
LEAD DIAMETER SHALL BE .013 t .001. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH 
THE MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, 
RESISTANCE VALUE AND TOLERANCE. EXTERNAL MARKIN6 
ON UNIT FACKA6ES SHALL SHOW NASA DRAWIN6 NUMBER AND 
REVISION LETTER. 
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ELECTRICAL SPECIFICATIONS: PER TABLE I 
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DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE I 
EXCEPTIONS TO QUALIFICATION REQUIREMENTS OF ND 1002057 
THE OPERATING LIFE TEST SHALL NOT BE REQUIRED. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS IN 
ACCORDANCE WITH THE GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH MIL-S-19491 LEVEL A IN BOTH INSTANCES. MARKING OF UNIT PACKAGES 
AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH 
MIL-S-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER, DASH NUMBER, 

AND REVISION LETTER. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: NICKEL LEAD PER ND PS1015400 EXCEPT THAT THE LEAD 
DIAMETER SHALL BE .013 i .001. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLE MARKED PER 
MIL-STD-130 WITH THE MANUFACTURER'S NAME OR SYMBOL, 

NASA DRAWING NUMBER, DASH NUMBER, REVISION LETTER, RESISTANCE 
VALUE AND TOLERANCE. EXTERNAL MARKING ON UNIT PACKAGES SHALL 
SHOW NASA DRAWING NUMBER AND REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE I 
RESISTANCE (Ro): 10,0000 - 10* 

DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE I 

EXCEPTIONS TO QUALIFICATION REQUIREMENTS OF ND 1002057 ^_„ n 

THE OPERATING LIFE TEST SHALL NOT BE REQUIRED. P * 
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GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS IN 
ACCORDANCE WITH THE GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH MIL-S-19491 LEVEL A IN BOTH INSTANCES. MARKING OF UNIT PACKAGES 
AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH 
MIL-S-19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER, DASH NUMBER, 
AND REVISION LETTER. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 
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NASA DRAWING NUMBER, DASH NUMBER, REVISION LETTER, RESISTANCE 
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SHOW NASA DRAWING NUMBER AND REVISION LETTER.— 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MlL-D-70327. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN NO 1002057, AS MODIFIED BY THE DESIGN REQUIREMENTS 
OF THIS DRAWING. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKIN6 SHALL 
BE IN ACCORDANCE WITH MIL-P-19491 LEVEL A IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR SHIP¬ 
PING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-D-19491 
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LEAD DIAMETER SHALL BE .013 t .001. A CERTIFICATE 
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EACH SHIPMENT. 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH 
THE MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, 
RESISTANCE VALUE AND TOLERANCE. EXTERNAL MARKING 
ON UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER AND 
REVISION LETTER. 
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DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE I 
EXCEPTIONS TO QUALIFICATION REQUIREMENTS OF ND 1002057 
THE OPERATING LIFE TEST SHALL NOT BE REQUIRED. 
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1. GENERAL: 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

SWITCHES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-S-6743, 

EXCEPT AS OTHERWISE SPECIFIED HEREIN. 

THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN NO 1015404. CLASS 3. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002055. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SWITCHES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-S-6743, EXCEPT AS OTHERWISE SPECIFIED HEREIN. 

THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002055 UNLESS MODIFIED OR AMENDED 
BY DESIGN REQUIREMENT SECTION OF THIS DRAWING. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

ACTUATING FORCE: 7 OUNCES, MAXIMUM. 

RELEASE FORCE: 1 OUNCE, MINIMUM. 
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MANUFACTURER'S NAME OR SYMBOL, NASA PART 
NUMBER AND REVISION LETTER, MANUFACTURER'S 
LOT OR SERIAL NUMBER, DATE CODE OR DATE OF 
MANUFACTURER. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE 
PART OR PACKAGE. 

SEALING: (100%) LEAKAGE SHALL BE LESS THAN 10" 8 CC/SEC. 

(CONVERTED TO LEAKAGE OF HELIUM) AT A PRESSURE 

DIFFERENTIAL OF 1 ATMOSPHERE. TEST SHALL BE PER¬ 
FORMED WITH A MASS SPECTROMETER OR OTHER EQUIPMENT 

CAPABLE OF THE REQUIRED ACCURACY. _ 
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IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OATA It 
NOT TO RE RE6AR0CD RT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER ON ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
IMG ANT RIGHTS Of PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTCO INVENTION THAT MAT IN ANT WAT RE RCLATCD THERETO 


INSPECTION ANO ACCEPTANCE CONTINUED: 

ELECTRICAL REQUIREMENTS: 

DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS. 

70,000 FEET: 300 VOLTS RMS. 

INSULATION RESISTANCE: (100X) SHALL BE A MINIMUM OF 1000 
MEGOHMS WHEN MEASURED WITH 100 VDC APPLIED FOR A 
MAXIMUM OF 1 MINUTE BETWEEN TERMINALS AND GROUND 
OR CASE AND MUTUALLY INSULATED PARTS. 

CONTACT RESISTANCE: (100%) SHALL BE MEASURED WITH 
1 MILL IAMPERE FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
THE CONTACTS SHALL NOT SWITCH THE MEASURING LOAD. 
LIMITS SHALL BE 1 OHM MAX. INITIALLY, DURING AND AFTER 
THE SPECIFIED CYCLES OF LIFE. 

DESIGN REQUIREMENTS: 

TEMPERATURE RANGE: MINUS 300°F TO PLUS 250°F 
CONTACT RATING (28 VOLTS DC/125 VOLTS, +00 CYCLES): 
RESISTIVE: 5 AMPERES 
INDUCTIVE: 3 AMPERES 
STRENGTH OF TERMINALS: 5 POUNDS 
STRENGTH OF ACTUATOR AND STOP: 10 POUNDS. 

MINIMUM OPERATING CYCLES: 25,000 

SWITCHES SHALL BE HERMETICALLY SEALED AND FILLED WITH 
AN INERT GAS. 

TERMINALS SHALL BE TINNED FOR SOLDERING. 

DIELECTRIC STRENGTH: PER ND 1002055, 

EXCEPT TEST VOLTAGE AT A SIMULATED ALTITUDE OF 
70,000 FEET SHALL BE 300 VOLTS RMS AT 60 CPS. 

SHOCK: PER ND 1002055, EXCEPT 

HALF SINE WAVE SHOCK INPUT SHALL BE USED. 

LIFE: PER ND 1002055, EXCEPT 

DIELECTRIC STRENGTH SHALL 

BE PERFORMED AT A TEST VOLTAGE OF 500 VOLTS RMS AT 
60 CPS ANO CONTACT RESISTANCE LIMITS 

SHALL BE 500 MILLIOHMS MAXIMUM WHEN 
CHECKED UNDER ACTUAL LIFE TEST LOAD CONDITIONS. 


NOTE 1: MOUNTING HOLES WILL ACCEPT PINS OR SCREWS OF 
.087 MAX. 01 A. ON .375 ±.002 CENTERS. 
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MOT TO M ACCARMO OT IMPLICATION OR OTMCRVICI AC IM AMT MAMMCM 
LICCHMMC TMC MOLOCR OM AMT OTMCR RCRSOM OR CORMORATIOM. OR COMTCT- 
IM AMT RIOMTC OR MRVIMMV TO MAMMAACTMRC. MW. OR MU. AMT 
AATCHTCO INVCNTIOM TNAT MAT IM AMT VAT M RCLATIO TMCOCTO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SWITCHES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 

MIL-S-6743, EXCEPT AS OTHERWISE SPECIFIED HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN NO 1015404, CLASS 1. 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF NO 1002055 UNLESS MODIFIED OR AMENDED 
BY DESIGN REQUIREMENT SECTION OF THIS DRAWING. 

2. INSPECTISN AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1) ACTUATING FORCE: 7 OUNCES, MAXIMUM. 

2) RELEASE FORCE: 1 OUNCE, MINIMUM. 

3) PRE TRAVEL: 0.030, MAXIMUM. 

4) DIFFERENTIAL MOVEMENT: 0.006 MAXIMUM. 

5) OVER TRAVEL: 0.003, MINIMUM. 

6) OVER TRAVEL FORCE: 3 POUNDS MAXIMUM 

7) CONTACT ARRANGEMENT: SINGLE POLE, DOUBLE THROW 

8) MATERIAL AND FINISH: 

U> EXTERNAL METAL PARTS (EXCEPT TERMINALS) - STAINLESS 
STEEL, PASSIVATED. 

(b) TERMINALS - NICKEL IRON ALLOY, SOLDER DIPPED. 

(c) TERMINAL IMBEDMENT - EPOXY BASE POTTING COMPOUND. 

9) MARKING: 

(,) PIECEMARKING: PARTS SHALL BE PERMANENTLY AND 
LEGIBLY MARKED PER MIL-STD-130 WITH THE 
NASA DRAWING NUMBER, PLUS DASH NUMBER AND 
REVISION LETTER, AND MANUFACTURER'S SERIAL 
NUMBER. TERMINAL IDENTIFICATION SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PARTS. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE 

PACKAGES AND EXTERNAL PACKAGING SHALL BE 
MARKED WITH THE FOLLOWING INFORMATION: 
MANUFACTURER'S NAME OR SYMBOL, NASA PART 
NUMBER AND REVISION LETTER, MANUFACTURER'S 
LOT OR SERIAL NUMBER, DATE CODE OR DATE OF 
MANUFACTURER. 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE 

PART OR PACKAGE. 

10) SEALING: (100%) LEAKAGE SHALL BE LESS THAN 10~ 8 CC/SEC 

(CONVERTED TO LEAKAGE OF HELIUM) AT A PRESSURE 
DIFFERENTIAL OF 1 ATMOSPHERE. TEST SHALL BE PER¬ 
FORMED WITH A MASS SPECTROMETER OR OTHER EQUIPMENT 
CAPABLE OF THE REQUIRED ACCURACY. ,_ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICK - WHEN GOVCRNMENT DRAWINGS. SPECIFICATIONS OR OTHER OAT A 
AM UMO rOR AMT PURPOSE OTMIR TMAM IN COMMKCTIOM WITH * 

RKLATIO GOVERNNENT PROCUREMENT OPERATION THEUMITEO STATE* OOVERN- 
NENT TMERERT INCURS NO RESPONSIRILITT NOR ANT OGLIGETION WHATSOEVER. 
ANO THE PACT THAT THE GOVERNMENT MAT HAVE FORMULATEO. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER OAT A IS 
ROT TO RE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USC. OR SELL ART 
PATENTED INVENTION THAT MAT IN ART WAT RE RELATED THERETO. 
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INSPECTION ANO ACCEPTANCE CONTINUED: 

B. ELECTRICAL REQUIREMENTS: 

D DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS. 

70,000 FEET: 300 VOLTS RMS. 

2) INSULATION RESISTANCE: (100X) SHALL BE A MINIMUM OF 1000 

MEGOHMS WHEN MEASURED WITH 100 VDC APPLIED FOR A 
MAXIMUM OF 1 MINUTE BETWEEN TERMINALS AND GROUND 
OR CASE AND MUTUALLY INSULATED FARTS. 

3) CONTACT RESISTANCE: (100*) SHALL BE MEASURED WITH 

1 MILL IAMPERE FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 
THE CONTACTS SHALL NOT SWITCH THE MEASURING LOAD. 
LIMITS SHALL BE 1 OHM MAX. INITIALLY, DURING ANO AFTER 
THE SPECIFIED CYCLES OF LIFE. 

DESIGN REQUIREMENTS: 

A. TEMPERATURE RANGE: MINUS 300°F TO PLUS 250°F 

B. CONTACT RATING (28 VOLTS DC/125 VOLTS, 400 CYCLES): 

D RESISTIVE: 5 AMPERES 

2 > INDUCTIVE: 3 AMPERES 

C. STRENGTH OF TERMINALS: 5 POUNDS 

D. STRENGTH OF ACTUATOR AND STOP: 10 POUNDS. 

E. MINIMUM OPERATING CYCLES: 25,000 

F. SWITCHES SHALL BE HERMETICALLY SEALED AND FILLED WITH 

AN INERT GAS. 

G. TERMINALS SHALL BE TINNED FOR SOLDERING. 

H. DIELECTRIC STRENGTH: PER ND 1002055, 

EXCEPT TEST VOLTAGE AT A SIMULATED ALTITUDE OF 
70,000 FEET SHALL BE 300 VOLTS RMS AT 60 CPS. 

J. SHOCK: PER ND 1002055, EXCEPT 

HALF SINE WAVE SHOCK INPUT SHALL BE USED. 

K. LIFE: PER ND 1002055, EXCEPT 

DIELECTRIC STRENGTH SHALL 

BE PERFORMED AT A TEST VOLTAGE OF 500 VOLTS RMS AT 
60 CPS AND CONTACT RESISTANCE LIMITS 

SHALL BE 500 MILLIOHMS MAXIMUM WHEN 
CHECKED UNDER ACTUAL LIFE TEST LOAD CONDITIONS. 


NOTE 1: MOUNTING HOLES WILL ACCEPT PINS OR SCREWS OF 
.087 MAX. DIA. ON .375 i-002 CENTERS. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SWITCHES SHALL BE CAPABLE OF MEETIN6 THE REQUIREMENTS OF 

MIL-S-6743, EXCEPT AS OTHERWISE SPECIFIED HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN NO 1015404, CLASS 1. 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF NO 1002055 UNLESS MODIFIED OR AMENDED 
BY DESIGN REQUIREMENT SECTION OF THIS DRAWIN6. 


GRAPHICAL SYMBOL 


INSPECTION AND ACCEPTANCE: 

A jjc fHt am icii »roiMoryniT$| 

1) "ACTUATING FORCE: 7 OUNCES, MAXIMUM. 

2) RELEASE FORCE: 1 OUNCE, MINIMUM. 

3) PRE TRAVEL: 0.030, MAXIMUM. 

4) DIFFERENTIAL MOVEMENT: 0.006 MAXIMUM. 

5) OVER TRAVEL: 0.003, MINIMUM. 

6) OVER TRAVEL FORCE: 3 POUNDS MAXIMUM 

7) CONTACT ARRANGEMENT: SINGLE POLE, DOUBLE THROW 

8) MATERIAL AND FINISH: 

U) EXTERNAL METAL PARTS (EXCEPT TERMINALS) - STAINLESS 
STEEL, PASSIVATED. 

(b) TERMINALS SOLDER LUG-NICKEL IRON ALLOY, SOLDER DIPPED. 

(c) TERMINAL AND LEAD IMBEDMENT-EPOXY BASE POTTING COMPOUND- 

9) MARKING: 

(,) PIECEMARKING: PARTS SHALL BE PERMANENTLY AND 
LEGIBLY MARKED PER ND 1002019 WITH THE 
NASA DRAWING NUMBER, PLUS DASH NUMBER AND 
REVISION LETTER, AND MANUFACTURER'S SERIAL 
NUMBER. TERMINAL IDENTIFICATION SHALL BE 
PERMANENTLY ANO LEGIBLY MARKED ON THE PARTS. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE 

PACKAGES AND EXTERNAL PACKAGING SHALL BE 
MARKED WITH THE FOLLOWING INFORMATION: 

MANUFACTURER'S NAME OR SYMBOL, NASA PART 
NUMBER AND REVISION LETTER, MANUFACTURER'S 
LOT OR SERIAL NUMBER, DATE CODE OR DATE OF 
MANUFACTURER PER MIL-STD-129 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE 

PART OR PACKAGE. 

10) SEALING: (100#) LEAKAGE SHALL BE LESS THAN 10‘ 8 CC/SEC. 

(CONVERTED TO LEAKAGE OF HELIUM) AT A PRESSURE 
DIFFERENTIAL OF 1 ATMOSPHERE. TEST SHALL BE PER¬ 
FORMED WITH A MASS SPECTROMETER OR OTHER EQUIPMENT 
CAPABLE OF THE REQUIRED ACCURACY. .- 
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INSPECTION AND ACCEPTANCE CONTINUED: 

B. ELECTRICAL REQUIREMENTS: 

1) DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS. 

70,000 FEET: 300 VOLTS RMS. 

2) INSULATION RESISTANCE: (100*) SHALL BE A MINIMUM OF 1000 

MEGOHMS WHEN MEASURED WITH 100 VDC APPLIED FOR A 
MAXIMUM OF 1 MINUTE BETWEEN TERMINALS AND GROUND 
OR CASE AND MUTUALLY INSULATED PARTS. 

3) CONTACT RESISTANCE: (100X) SHALL BE MEASURED WITH 

1 MILL IAMPERE FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 

THE CONTACTS SHALL NOT SWITCH THE MEASURING LOAD. 

LIMITS SHALL BE 1 OHM MAX. INITIALLY, DURING AND AFTER 
THE SPECIFIED CYCLES OF LIFE. 

DESI6N RtQuiKtwtiiTS: 

A. TFMPFPATURE RANGE* MINUS 300°F TO PLUS 250°F 

B. CONTACT RATING (28 VOLTS DI/125 VOLTS, 400 CYCLES): 

D RESISTIVE: 5 AMPERES 

2) INDUCTIVE: 3 AMFERES 

C. STRENGTH OF TERMINALS: PER ND 1002055,EXCEPT AS OTHERWISE NOTED IN TABLE 

D. STRENGTH OF ACTUATOR AND STOP: 10 POUNDS. 

E. MINIMUM OPERATING CYCLES: 25,000 

F. SWITCHES SHALL BE HERMETICALLY SEALED AND FILLED WITH 

AN INERT GAS. 

G. TERM INALS* SOLDER LUGS ONLY, SHALL BE TINNED FOR SOLDERING 

H. DIELECTRIC STRENGTH: PER ND 1002055, 

EXCEPT TEST VOLTAGE AT A SIMULATED ALTITUDE OF 
70,000 FEET SHALL BE 300 VOLTS RMS AT 60 CPS. 

J. SHOCK: PER ND 1002055, EXCEPT 

HALF SINE WAVE SHOCK INPUT SHALL BE USED. 

K. LIFE: PER ND 1002055, * * EXCEPT 

DIELECTRIC STRENGTH SHALL 

BE PERFORMED AT A TEST VOLTAGE OF 500 VOLtS RMS AT 
60 CPS AND CONTACT RESISTANCE LIMITS 

SHALL BE 500 MILLIOHMS MAXIMUM WHEN 
CHECKED UNDER ACTUAL LIFE TEST LOAD CONDITIONS. 


NOTE 1: MOUNTING HOLES WILL ACCEPT PINS OR SCREWS OF 
.087 MAX. DIA. ON .375 +.002 CENTERS. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. SWITCHES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-S-6743, 

EXCEPT AS OTHERWISE SPECIFIED HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404. CLASS 3. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002055. 

E. MARKING: SWITCHES SHALL BE MARKED PER MIL-STD-130, WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, PART NUMBER, TERMINAL IDENTIFICATION AS WELL AS THE 
NASA DRAWING NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION: 

A. ACTUATING FORCE: 7 OUNCES, MAXIMUM. 

B. RELEASE FORCE: 1 OUNCE, MINIMUM. 

C. PRE TRAVEL: 0.030, MAXIMUM. 

D. DIFFERENTIAL MOVEMENT: 0.006, MAXIMUM. 

E. OVERTRAVEL: 0.003, MINIMUM. 

F. OVERTRAVEL FORCE: 3 POUNDS MAXIMUM. 

G. CONTACT ARRANGEMENT: SINGLE POLE, DOUBLE THROW. 

H. DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS. 

70,000 FEET: 500 VOLTS RMS. 

I. MARKING: PER PARAGRAPH 1 E. 

3. DESIGN: 

A. TEMPERATURE RANGE: MINUS 300*F TO PLUS 250*F. 

B. CONTACT RATING (28 VOLTS DC/125 VOLTS, 400 CYCLES): 

RESISTIVE: 5 AMPERES. 

INDUCTIVE: 3 AMPERES. 

C. CONTACT VOLTAGE DROP: 1 MILLIVOLT, MAXIMUM AT 100 MILLIAMPERS WHEN A 
POTENTIAL OF 2 TO 4 VOLTS DC IS APPLIED THROUGH A DROPPING RESISTOR. 

D. STRENGTH OF TERMINALS: 25 POUNDS. 

E. STRENGTH OF ACTUATOR AND STOP: 20 POUNDS. 

F. MINIMUM OPERATING CYCLES: 25,000. 

G. SWITCHES SHALL BE HERMETICALLY SEALED AND FILLED WITH AN INERT GAS. 
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LEAKAGE: USING THE MASS SPECTROMETER METHOD, THE LEAKAGE RATE SHALL 
NOT EXCEED 1 MICRON-CUBIC FOOT PER HOUR PER CUBIC INCH OF SEALED VOLUME 


AT A PRESSURE DIFFERENTIAL OF 1 ATMOSPHERE. 
H. TERMINALS SHALL BE TINNED FOR SOLDERING. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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MOTES: , 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THIS UNIT SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-5757 
WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. THIS UNIT SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002046 
UNLESS OTHERWISE SPECIFIED HEREIN. ELECTRICAL REQUIREMENTS 
CONTAINED HEREIN SHALL TAKE PRECEDENCE OVER THOSE LISTED IN 

ND 1002046. THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL 
EXCEPT AS STATED IN THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

2. ACCEPTANCE AND INSPECTION: 

A. SAMPLING: UNLESS OTHERWISE SPECIFIED, SAMPLING FOR ALL REQUIREMENTS 
UNDER ACCEPTANCE AND INSPECTION SHALL BE IH ACCORDANCE WITH MIL-STD-105, 
LEVEL I, AQL OF 4.0 PERCENT. 

B. MECHANICAL REQUIREMENTS: 

(1) LEAD MATERIAL: LEAD MATERIAL SHALL BE IRON-NICKEL-COBALT ALLOY 
(KOVAR) IN ACCORDANCE WITH PS 1015402. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: 

(a) UNITS SHALL BE MARKED IN ACCORDANCE WITH ND 1002019 WITH 
THE FOLLOWING: 

— NASA DRAWING NUMBER, REVISION LETTER AND DASH NUMBER. 

— DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER, 

THE FIRST TWO DIGITS OF WHICH SHALL BE THE LAST 
TWO DIGITS OF THE YEAR, AND THE SECOND TWO DIGITS 
SHALL BE THE NUMBER OF THE WEEK OF THE YEAR). 

— DC COIL RESISTANCE AT 25 DEGREES CENTIGRADE. 

— MUST OPERATE CURRENT, MAXIMUM. 

— SCHEMATIC DIAGRAM. 

— A RED DOT BETWEEN TERMINALS 2 AND 3. 

(b) INTERMEDIATE AND EXTERIOR PACKAGING AND PACKING SHALL 

BE MARKED IN ACCORDANCE WITH MIL-STD-129, BOTH INTERNALLY 
AND EXTERNALLY WITH THE NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER, SUPPLIERS NAME .AND LOT NUMBER OR 
DATE OF MANUFACTURE. 

(3) DIMENSIONS: DIMENSIONS SHALL BE AS SPECIFIED HEREIN. 

(4) SEAL: UNITS SHALL BE HERMETICALLY SEALED. SEAL TEST III 
OF MIL-R-5757 SHALL BE PERFORMED ON 100 PERCENT OF UNITS 
PROCURED. 

C. ELECTRICAL REQUIREMENTS: 

(1) COIL CURRENT: MUST-OPERATE (EITHER DIRECTION) IN ACCORDANCE 
WITH TABLE I. 

(2) COIL RESISTANCE: IN ACCORDANCE WITH TABLE I. 

(3) CONTACT RESISTANCE: SHALL BE .05 OHM MAXIMUM WHEN MEASURED 

WITH 100 MILL I AMPERES FROM A 6 VDC OPEN CIRCUIT VOLTAGE I- 

(CONTACT SHALL NOT SWITCH THE MEASURING LOAD). 100 PERCENT I_ 

OF UNITS PROCURED SHALL BE INSPECTED FOR THIS CHARACTERISTIC ! 
MEASUREMENTS SHALL BE MADE WITHIN 1/8 OF HEADER. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 


NEXT 


















































(CONTINUED) 

DESIGN REQUIREMENTS: 
ft. ELECTRICAL RATINGS: 

(1) COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE I. 

(2) COIL POWER: 0.75 WATTS MAXIMUM PER COIL AT PLUS 25 DEGREES 
CENTIGRADE DERATED TO 0,5 WATT PER COIL AT PLUS 125 DEGREES 
CENTIGRADE. 

(3) CONTACT RATING (PER POLE): 2 AMPERES AT 28 VOLTS DC OR 1 
AMPERE AT 115 VOLTS RMS. 60 OR 400 CPS, WITH RESISTIVE 
LOAD. 

(4) CONTINUOUS COIL CURRENT, MAXIMUM: IN ACCORDANCE WITH TABLE I. 

(5) CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT CONDITIONS 
WITH THE STIPULATION THAT NO LOAD GREATER THAN 100 MILL I AMPERES 
HAD BEEN SWITCHED PRIOR TO DRY-CIRCUIT LOAD. 

(6) LEAD STRENGTH: UNITS SHALL WITHSTAND AN AXIAL PULL OF 3 
POUNDS MIN. 

(7) COIL PULL-IN POWER (SENSITIVITY): IN ACCORDANCE WITH TABLE I. 

(8) DIELECTRIC STRENGTH: 

(a) AT 70,000 FEET: 300 VOLTS DC MINIMUM FOR 5 SECONDS 
MINIMUM WITHOUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN 
EACH SWITCHING CIRCUIT AND ALL OTHER CONNECTIONS IN¬ 
CLUDING THE FRAME. 

B. CONSTRUCTION: 

(1) CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS (BREAK 
BEFORE MAKE): DOUBLE POLE, DOUBLE THROW, POLARIZED WITH 
MAGNETIC LATCHING ACTION. 

(2) CONTACT MATERIAL: GOLD PLATED HARDENED SILVER ALLOY TRANSFER 
SPRING WITH HARDENED SILVER ALLOY FIXED CONTACTS, BIFURCATED. 

(3) CASE MATERI ALt-CUPRQ - -NICKLE (80 20 % Nl) 


C. QUALIFICATION REQUIREMENTS: 


(1) LIFE: LIFE OF THIS UNIT SHALL BE 100,000 CYCLES MINIMUM 
WHEN TESTED PER ND 1002046. FOR THE LIFE TESTS, THE 
CLASSIFICATION OF THIS RELAY MAY BE GENERAL PURPOSE OR 
LOW-LEVEL WITH THE STIPULATION AS STATED UNDER CONTACT 
RATING. CONTACT RESISTANCE SHALL BE 0.1(1 MAX AT 100 MA 
AND 6 VOLTS DC. 



D. ENVIRONMENTAL REQUIREMENTS: 

(1) HUMIDITY (MOISTURE RESISTANCE): UNITS SHALL BE CAPABLE 
OF WITHSTANDING RELATIVE HUMIDITY UP TO 100 PERCENT. 

(2) OPERATING TEMPERATURE RANGE: UNITS SHALL BE CAPABLE OF 
OPERATING WITHIN THE ELECTRICAL REQUIREMENTS OF THIS 
SPECIFICATION WHEN EXPOSED TO AMBIENT TEMPERATURES FROM 
MINUS 65 DEGREES CENTIGRADE TO PLUS 125 DEGREES CENTIGRADE. 

(3) THERMAL SHOCK: UNITS SHALL BE CAPABLE OF WITHSTANDING 
THERMAL SHOCK FROM MINUS 65 DEGREES CENTIGRADE TO PLUS 
125 DEGREES CENTIGRADE. 

(4) THE SALT SPRAY TEST PER MIL-R-5757 IS NOT APPLICABLE. 

SPECIAL CONDITIONING: 

A. THE MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS TEST AS 

FOLLOWS: 

(1) LOAD SHALL BE 20 MICROAMPERES MAXIMUM (RESISTIVE) AT 
20 MILLIVOLTS MAXIMUM OPEN CIRCUIT VOLTAGE. 

(2) TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER SECOND. 

(3) EACH RELAY SHALL OPERATE FOR 5,000 CYCLES. 

(4) EACH RELAY SHALL BE MONITORED FOR OPENS, SHORTS AND 
CONTACT RESISTANCE WHICH SHALL NOT EXCEED 1000 OHMS. 




NEXT 
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NOTES: - , 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 

MIL-D-70327. 

I. THIS UNIT SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-5757 
WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

D. THIS UNIT SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002046 

■ UNLESS OTHERWISE SPECIFIED HEREIN. ELECTRICAL REQUIREMENTS 

CONTAINED HEREIN SHALL TAKE PRECEDENCE OVER THOSE LISTED IN 
ND 1002046. THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL 
EXCEPT AS STATED IN THE DE5IGN REQUIREMENTS SECTION OF THIS DRAWING 

2. ACCEPTANCE AND INSPECTION: 

■ ** ^h ING: UNLESS OTHERWISE SPECIFIED, SAMPLING FOR ALL REQUIREMENTS 
UNDER JCCJJT^CE « D ^j SfTI « SHALL BE IN ACCORDANCE WITH MIL-STD-10 

B. MECHANICAL REQUIREMENTS: 

(1) LEAD MATERIAL: LEAD MATERIAL SHALL BE I RON-NICKEL-COBALT ALLOY 

(KOVAR) IN ACCORDANCE WITH PS 1015402. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

^ (2) MARKING: 

(*) UNITS SHALL BE MARKED IN ACCORDANCE WITH ND 1002019 WITH 
THE FOLLOWING: 

■“NASA DRAWING NUMBER, REVISION LETTER AND DASH NUMBER. 
“-DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER 
THE FIRST TWO DIGITS OF WHICH SHALL BE THE LAST* 

TWO DIGITS OF THE YEAR, AND THE SECOND TWO DIGITS 
SHALL BE THE NUMBER OF THE WEEK OF THE YEAR). 

•“■DC COIL RESISTANCE AT 25 DEGREES CENTIGRADE 
— MUST OPERATE CURRENT, MAXIMUM. 

— SCHEMATIC DIAGRAM. 

— A RED DOT BETWEEN TERMINALS 2 AND 3. 

(b) INTERMEDIATE AND EXTERIOR PACKAGING AND PACKING SHALL 

BE MARKED IN ACCORDANCE WITH MIL-STD-129, BOTH INTERNALLY 
AND EXTERNALLY WITH THE NASA DRAWING NUMBER, REVISION 

SiTSfIStIT"' sum ' ESS wIZEe* or 

(3) DIMENSIONS: DIMENSIONS SHALL BE AS SPECIFIED HEREIN. 

(4) SEAL: UNITS SHALL BE HERMETICALLY SEALED. SEAL TEST III 

Son?,men" 5757 SHALL BE PERF0RMED ON 100 PERCENT OF UNITS 
PROCURED. 

C. ELECTRICAL REQUIREMENTS: 

(1> urn ”1; MUST "° PERATE (e,ther directi °n) in accordance 

(2) COIL RESISTANCE: IN ACCORDANCE WITH TABLE I. 

(3) CONTACT RESISTANCE: SHALL BE .05 OHM MAXIMUM WHEN MEASllRrn 

WITH 100 MILL I AMPERES FROM A 6 VDC OPEN C RCm m^E ,_ 

(CONTACT SHALL NOT SWITCH THE MEASURING £i!£> ^PERCENT C~ 
OF UNITS PROCURED SHALL BE INSPECTED FOR THIS CHARflCTERISTuJ 
MEASUREMENTS SHALL BE MADE WITHIN 1/8 OF HEADER. [— 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. 
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(4) DIELECTRIC STRENGTH: 

(a) AT SEA LEVEL: 1000 VOLTS DC MINIMUM FOR 5 SECONDS 
MINIMUM WITHOUT DAMAGE, ARCING OR BREAKDOWN BETWEEN 
EMH WITOtlM CIRCUIT M OTHER CIRCOITsVhE^COu! I 

™ *°ITS OC MINIMUM TOR 5 So2i 
MINIMUM BETWEEN OPEN CONTACTS. 

(5) INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM AT 500 VOLTS 
fniiTiI^™ MUTUALLY INSULATED TERMINALS, OPEN SWITCHING 
CONTACTS ENERGIZED OR NOT, COIL AND CASE AT PLUS 25 DEGREES 

ANdVrame! (5 °° ME60HMS A V 25 ° EGREES CENTI GRADE), CONTACTS 

(6) OPERATE AND RELEASE TIME: EACH 10 MILLISECONDS MAXIMUM 
AT SUGGESTED SOURCE VOLTAGE OF TABLE I. 

(7) TRANSFER TIME: 1,0 MILLISECOND MAXIMUM. 

(8) CONTACT BOUNCE: 1.0 MILLISECOND MAXIMUM. 

^ 10,0 " ,cr oseconds maximum during 

VIBRATION AND SHOCK AS SPECIFIED IN ND 1002046. 

° 0) i N !!us^s. 0,t 1 2 °* HENR ' ES PER C0,L flT 60 CYCLES m 

L- .82 I 
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NOTES (CONTINUED) 

J. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATINGS: . . „ „ 

(1) COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE I. 

(2) COIL POWER: 0.75 WATTS MAXIMUM PER COIL AT PLUS 25 DEGREES 
CENTIGRADE DERATED TO 0.5 WATT PER COIL AT PLUS 125 DEGREES 
CENTIGRADE. 

(3) CONTACT RATING (PER POLE): 2 AMPERES AT 28 VOLTS DC OR 1 
AMPERE AT 115 VOLTS RMS, GO OR 400 CPS, WITH RESISTIVE 
LOAD. 

(4) CONTINUOUS COIL CURRENT, MAXIMUM: IN ACCORDANCE WITH TABLE I. 

(5) CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT CONDITIONS 
WITH THE STIPULATION THAT NO LOAD GREATER THAN 100 MILL I AMPERES 

HAD BEEN SWITCHED PRIOR TO DRY-CIRCUIT LOAD. 

(b) LEAD STRENGTH: UNITS SHALL WITHSTAND AN AXIAL PULL OF 3 
POUNDS MIN. 

(7) COIL PULL-IN POWER (SENSITIVITY): IN ACCORDANCE WITH TABLE I. 

(8) DIELECTRIC STRENGTH: 1 

(a) AT 70,000 FEET: 300 VOLTS DC MINIMUM FOR 5 SECONDS 

MINIMUM WITHOUT DAMAGE, ARCING. OR BREAKDOWN BETWEEN 
“ EACH SWITCHING CIRCUIT AND ALL OTHER CONNECTIONS IN¬ 
CLUDING THE FRAME. 

B. CONSTRUCTION: 

(1) CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS (BREAK 
BEFORE MAKE): DOUBLE POLE, DOUBLE THROW, POLARIZED WITH ( 
MAGNETIC LATCHING ACTION. 

(2) CONTACT MATERIAL: GOLD PLATED HARDENED SILVER ALLOY TRANSFER 
SPRING WITH HARDENED SILVER ALLOY FIXED CONTACTS, BIFURCATED. 

(3) CASE MATERlALi-XliHB0-=MlCKL£(a0-5lCL4_20JoNl)-- 

C. QUALIFICATION REQUIREMENTS? 

(1) LIFE: LIFE OF THIS UNIT SHALL BE 1000,000 CYCLES MINIMUM 
WHEN TESTED PER ND 100204b. FOR THE LIFE TESTS, THE 
CLASSIFICATION OF THIS RELAY MAY BE GENERAL PURPOSE OR 
LOW-LEVEL WITH THE STIPULATION AS STATED UNDER CONTACT 
RATING. CONTACT RESISTANCE SHALL BE 0.10 MAX AT 100 MA 
AND b VOLTS DC. 

D. ENVIRONMENTAL REQUIREMENTS: 

(1) HUMIDITY (MOISTURE RESISTANCE): UNITS SHALL BE CAPABLE 
OF WITHSTANDING RELATIVE HUMIDITY UP TO 100 PERCENT. 

(2) OPERATING TEMPERATURE RANGE: UNITS SHALL BE CAPABLE OF 
OPERATING WITHIN THE ELECTRICAL REQUIREMENTS OF THIS 
SPECIFICATION WHEN EXPOSED TO AMBIENT TEMPERATURES FROM 
MINUS b5 DEGREES CENTIGRADE TO PLUS 125 DEGREES CENTIGRADE. 

(3) THERMAL SHOCK: UNITS SHALL BE CAPABLE OF WITHSTANDING 
THERMAL SHOCK FROM MINUS b5 DEGREES CENTIGRADE TO PLUS 
125 DEGREES CENTIGRADE. 

(4) THE SALT SPRAY TEST PER MIL-R-5757 IS NOT APPLICABLE. _ 

4 . SPECIAL CONDITIONING: I 

A. THE MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS TEST AS - 

FOLLOWS: t - 

(1) LOAD SHALL BE 20 MICROAMPERES MAXIMUM (RESISTIVE) AT - 

20 MILLIVOLTS MAXIMUM OPEN CIRCUIT VOLTAGE. _ 

(2) TEST SPEED SHALL BE 5 CYCLES, OR LESS. PER SECONO. _ 

(3) EACH RELAY SHALL OPERATE FOR 5,000 CYCLES. - 

(4) EACH RELAY SHALL BE MONITORED FOR OPENS, SHORTS AND _ 

CONTACT RESISTANCE WHICH SHALL NOT EXCEED 1000 OHMS. N 
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(5) OCCURENCE OF ANY OF THESE EVENTS SHALL CONSTITUTE A 
MISS AND SHALL BE CAUSE FOR REJECTION OF RELAY, 

(b) CERTIFICATION OF THESE MEASUREMENTS SHALL ACCOMPANY 
EACH SHIPMENT. ONE COPY OF A TABULATION, SHOWING 
THE NUMBER OF RELAYS SUBJECTED TO THE 5,000 CYCLE 
TEST. THE NUMBER OF RELAYS FAILING THE 5,000 CYCLE 
TEST AND THE TIME (OR CYCLE) OF FAILURE SHALL 
ACCOMPANY EACH SHIPMENT. 

(7) TEST READINGS FOR REQUIREMENTS SPECIFIED IN NOTES 
201,3,8,7,8 FOR EACH RELAY TAKEN BEFORE AND AFTER 
BURN-IN SHALL BE SUBMITTED WITH EACH LOT. 
_ TABLE I_’ 


REVISIONS 

DCSCRimON 


DATS I APPROVAL 


| INITIAL RELEASE CLASS A 
PER TDRR O?_ 


COIL # 

DASH RES i 25* C 

NO. OhfiS 

MIN-MAX 


270-374 

178-242 


MUST 

OPERATE * 
CURRENT 
KADC : 

MAX 

(EITHER DIRECTION) 


may rnwT 

l SUGGESTED 


SENSITIVITY 

CURRENT 

SOURCE 

LEAD 

NOMINAL 

MAf>C AT 

VOLTAGE 

LENGTH 

MW 

125 # C 

oc 

MAX/M IN 

(PER COIL) 

32.0 

12 

,2b0/.240 

150 

60 

10 

.260/.240 

150 
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' REVISIONS 

5YM _ DESCRIPTION PATE 

~ REPLACED by rev b with changes per TDRR MOL V'tfa 


REQUIREMENTS: 

GENERAL* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

SUPPLIERS SHALL 2 C0NF0RM TO THE QUALITY ASSURANCE PROVISIONS 

UNITS SHALL*BE^CA PABLE^ OF * ME ETING ALL THE Q U J L J^'JJ n 
REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
HIL-p_19491 LEVEL A. 

UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER’S TYPE DESIGNATION; DATE CODE; LOT 
CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART, PER MIL-STD-130. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. . _ 

TERMINAL DATA: GOLD FLASH OVER NICKEL PLATED ALLOY 52 
MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE 
SHALL BE SUPPLIED WITH EACH UNIT: 

ONE - STEEL WASHER, NICKEL PLATED .200 t .010 ID 
X .400 1 .010 OD X .040 ± .010 THICK 
ONE - HEX NUT, (AMERICAN STD) #10-32 NF2B DOUBLE 
CHAMFERED, NICKEL PLATED 
ONE - INTERNAL TOOTH LOCK WASHER #10 (3/8 OD) 
NICKEL PLATED 

ONE - SHOULDER WASHER, INSULATING .200 ± .010 ID 
X .370 t .010 OD X 1/16" HIGH. 

ONE - INSULATING WASHER - MICA .200 t .010 ID X 
.620 ± .010 OD X .003 t .001 THICK 
MECHANICAL DIMENSIONS PER OUTLINE SHOWN 
ELECTRICAL REQUIREMENTS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

EMITTER CUTOFF CURRENT (lEBO) 

COLLECTOR CUTOFF CURRENT (ICESlt ICES2> 

SWITCHBACK VOLTAGE (LVCEO) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 


GRAPHICAL SYMBOL 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR No.. 


DATE. ^ 


2 LEADS 


-1-EMITTER 


F10-32NF-2A 


.375 MAX 2 j 5 


-.370 — 


-2-BASE 


-3-COLLECTOR 


1.015 

075 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO 175°C 

THERMAL RESISTANCE (JUNCTION TO STUD): 3.75°C/WATT MAX 

APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 

MINIMUM OF 15 IN-LBS MOUNTING TORQUE. - 

ELECTRICAL RATING: PER TABLE I - 

ELECTRICAL SPECIFICATIONS: PER TABLE 11 - 


NEXT ASSY 


® REPLACED BY REV B WITH CHANGES 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
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LIFE TEST CONDITIONS FOR NO 1002051 SAME AS BURN-IN 
CONDITIONS. 


SPECIAL CONDITIONING BY SUPPLIER: 

HELIUM LEAK TEST: PER ND 1002051 

GROSS LEAK TEST: PER ND 1002051 

HIGH TEMPERATURE STORAGE: PER ND 1002051 EXCEPT TA = 175°C 
AND TIME = 240 HOURS. 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

STUD TEMPERATURE: Tc=100°C 

VCE * 30 VOLTS 

If; s 500 MAMP 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWI NS BURN-IN: 
a EMITTER CUTOFF CURRENT, lEBO 
b COLLECTOR CUTOFF CURRENT, ICES 
c COLLECTOR SATURATION VOLTAGE, VCE(SAT) 
d STATIC FORWARD CURRENT TRANSFER RATIO, hpE 

THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS, 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DIS¬ 
TRIBUTIONS OF: 

THE 240 HOUR READINGS OF CHARACTERISTICS a,b,c,d. 

THE PERCENT CHANGE OF CHARACTERISTICS a,b,c,d AS 
CALCULATED FROM THE 120-240 HOUR READINGS. 

UNITS FAI LING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

STATIC FORWARD CURRENT TRANSFER RATIO, hfE» SHALL 
NOT CHANGE MORE THAN ilO* AS CALCULATED- FROM THE 
120-240 HOUR READINGS. 

COLLECTOR CUTOFF CURRENT, ICES1, SHALL NOT CHANGE 
MORE THAN TWICE (2X) AS CALCULATED FROM 0-240 
HOURS ON UNITS INITIALLY READING .03 MA OR MORE, 
OR SHOW AN ABSOLUTE INCREASE OF MORE THAN .03 MA 
AS CALCULATED FROM THE 120-240 HOUR READINGS ON 
UNITS INITIALLY READING LESS THAN .03 MA. 

SATURATION VOLTAGE VCE(SAT). SHALL NOT CHANGE MORE 
THAN 15* AS CALCULATED FROM THE 120-240 HOUR 
READINGS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 13 i 1 IN-LBS. 
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SUVK™.“«‘^ 

!SS *I?>VrV TMAT TNIMVCRNMCNT HAY HAVE FORMULATED. FURRISMIO OR 

«*#«: »«c, V c : t,o« •. ot- m ««» 

ma t to It IlfiilDfD IV IMPLICATION ON OTMfNNMfC A$ IN ANY MANNKM 
JICMSIM. TMI MOlM. O. »»’ OTM1X 

REQUIREMENTS: 

GEN ?nterpret DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 

SUPPLIERs'sHAL^CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404, CLASS 1. 

units SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED 
5?S1e DESIGN REQUIREMENTS SECTION OF THIS DRAWING 
UNIT PACKAGING AND ?ACKING SHALL BE IN ACCORDANCE WITH 

UNITS L SHALL*BE ^ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 


INSPECTION AND ACCEPTANCE: 

“^“eSThHSaCTUREP'S NAME, TRADEMARK OR CODE, 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART, PER MIL-STD-130. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 

terminal'dataTIold flash over nickel plated alloy 52 

MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE 
SHALL BE SUPPLIED WITH EACH UNIT: 

ONE - STEEL WASHER, NICKEL PLATED .200 i .010 ID 
X .400 t .010 OD X .040 i .010 THICK 
ONE - HEX NUT, (AMERICAN STD) #10-32 NF2B DOUBLE 
CHAMFERED, NICKEL PLATED 
ONE - INTERNAL TOOTH LOCK WASHER #10 (3/8 OD) 
NICKEL PLATED 

ONE - SHOULDER WASHER, INSULATING .200 t .010 ID 
X .370 t .010 OD X 1/16" HIGH. 

ONE - INSULATING WASHER - MICA .200 t .010 ID X 
.620 t .010 OD X .003 1 .001 THICK 
MECHANICAL DIMENSIONS PER OUTLINE SHOWN 
ELECTRICAL REQUIREMENTS: PER TABLE 11 

STATIC FORWARD CURRENT TRANSFER RATIO (hfE> 

EMITTER CUTOFF CURRENT (lEBO> 

COLLECTOR CUTOFF CURRENT (ICES1» ICES2) 

SWITCHBACK VOLTAGE (LVCEO) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO 175°C , BO „^ 4TT U4V 

THERMAL RESISTANCE (JUNCTION TO STUD): 3.75°C/WATT MAX 
APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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LIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN 
CONDITIONS. 



B 


SPECIAL CONDITIONING BY SUPPLIER: 

HELIUM LEAK TEST: PER ND 1002051 
GROSS LEAK TEST: PER ND 1002051 

HIGH TEMPERATURE STORAGE: PER ND 1002051 EXCEPT Ta = 175 C 
AND TIME - 240 HOURS. 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

STUD TEMPERATURE: T c =55l5°C 
VCE s 26.6 VOLTS 

1C = 533 mSAUt 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE ^OJ-LOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 
a EMITTER CUTOFF CURRENT, l£B0 
b COLLECTOR CUTOFF CURRENT, ICES 
c COLLECTOR SATURATION VOLTAGE, VcE(SAT) 
d STATIC FORWARD CURRENT TRANSFER RATIO, hfE 
THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 


REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DIS¬ 


TRIBUTIONS OF: 

THE 240 HOUR READINGS OF CHARACTERISTICS a,b,c,d. 

THE PERCENT CHANGE OF CHARACTERISTICS a,b,c,d AS 
CALCULATED FROM THE 120-240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS C 
TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

STATIC FORWARD CURRENT TRANSFER RATIO, hpe, SHALL 
NOT CHANGE MORE THAN tlO% AS CALCULATED-FROM THE 
120-240 HOUR READINGS. 

COLLECTOR CUTOFF CURRENT, ICES1, SHALL POT CHANGE 
MORE THAN TWICE (2X) AS CALCULATED FROM 0-240 
HOURS ON UNITS INITIALLY READING .03 MA OR MORE, 
OR SHOW AN ABSOLUTE INCREASE OF MORE THAN .03 MA 
AS CALCULATED FROM THE 120-240 HOUR READINGS ON 
UNITS INITIALLY READING LESS THAN .03 MA. 

SATURATION VOLTAGE VCE(SAT), SHALL NOT CHANGE MORE 
THAN 15* AS CALCULATED FROM THE 120-240 HOUR 
READINGS. 


A 


note:» 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 132 I IN - LBS. 
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TABLE I 


| MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tc=25°C 1 

EMITTER 

VOLTAGE 

(veb) 

COLLECTOR 

VOLTAGE 

(VCEO) 

COLLECTOR 

CURRENT 

ic 

COLLECTOR 

POWER 

DISSIPATION 
AT TC=100°C 

• -V ■ V** 

Vnf» 

T 4 JU 

VDC 

adc 

W 


-5 

-80 

-1.0 

20 



TABLE II 

ELECTRICAL CHARACTERISTICS AT Tc=25°C (UNLESS OTHERWISE SPECIFIED) SEE NOTE NO. 1 


PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS 1 

MIN 

MAX 


SWITCHBACK VOLTAGE 

ICE--100 MA, Ib=0 

LVCCO 

-00 

- 

VDC 

STATIC FORWARD CURRENT 
TRANSFER RATIO 

VCE=-3 VDC, IC=-100 MA 

hFE 

35 

- 

- 

EMITTER CUTOFF CURRENT 

VEB=-5 VDC, lc=0 

lEBO 

- 

-50 

uA 

COLLECTOR CUTOFF 
CURRENT 

VCE=-50 VDC,VBE=0 

ICES1 

mm 

0.15 

mk 

vce=-50 vdc,vbe=o,tc=ioo°c 

1CES2 


0.75 

mk 

VCE=-50 VDC,VBE=0,Tc=150°C 

ICES3 

■31 

ESI 

mk 

COLLECTOR SATURATION 
VOLTAGE 

1B=“7.5 mA, l C =-100 wA 

VCE 

(SAT) 

B 

DEI 

VDC 

BASE VOLTAGE 

VCE=-3 VDC,lc=“100 mA 

VBE 


EH 

VDC 
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NOTICE — WHEN GOVERNMENT ORAWINSS. SPECIFICATIONS. OR OTHER OATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RSLATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITY NOR ANT ORUGATION WHATSOEVER 
AMO THE FACT THAT THE GOVERNMENT NAT HAVE FORMULATED. FURNISHEO OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGAROEO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
.ICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
iNS ANT RIGHTS OR PCRMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT NAT IN ANY WAT RE RELATEO THERETO. 


£€*0101 


REQUIREMENTS: 

I.GENERAL: 

A. INTERPRET drawing symbols, abbreviations and reference 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF NO 1015404-, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE 

REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 

MIL-p- 194.91 LEVEL A 

E. UNITS SHALL 8 E IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 

TO THE REQUIREMENTS SPECIFIED HEREIN. 



_ REVISIONS _ 

_ DESCRIPTION _ 

REPLACES REV A WITH CHANGES AN0 
UPGRADED TO CLASS A RELEASE 
PER TDRR _ 

REVISED PER TDRR 05620 


GRAPHICAL SYMBOL 


. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

<l) MARKING: THE NASA DRAWING, WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

' REVISION LETTER, AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE; DATE CODE; LOT CODE; 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND-1002019. 

MARKINS OF UNIT PACKAGES AND EXTERIOR SHIPPING 

CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P-19491 

AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 

REVISION LETTER. TIC MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

(2) TERMINAL DATA: KOVAR WITH A GOLD FLASH PER ND1Q15402 (EXCEPT DIMENSIONS) OVER NICKEL 
a\ MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE 
SHALL BE SUPPLIED WITH EACH UNIT: 
a. ONE - STEEL WASHER, NICKEL PLATED .215 t .010 ID 
X .437 t .010 OD X .050 * .015 THICK 

b ONE - HEX NUT, (AMERICAN STD) #10-32 NF2B DOUBLE 
CHAMFERED, NICKEL PLATED 
c. ONE - INTERNAL TOOTH LOCK WASHER #10 (3/8 OD) 

NICKEL PLATED 

4. ONE - SHOULDER WASHER, INSULATING .200 t .010 ID 
X .370 t .010 OD X 1/16" n.-... 
e. ONE - INSULATING WASHER - MICA .200 1 .010 ID X 
.630 t .010 OD X .003 t .001 THICK 
4. MECHANICAL DIMENSIONS PER OUTLINE SHOWN 
B. ELECTRICAL REQUIREMENTS: PER TABLE II 

(1) STATIC FORWARD CURRENT TRANSFER RATIO (Hfe> 

(2) EMITTER CUTOFF CURRENT (lEBO) 

(3) COLLECTOR CUTOFF CURRENT (ICESl* >CES2) 

(4) SWITCHBACK VOLTAGE (LVCEO) 

(5) COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 


3. DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO 175°C 

B. THERMAL RESISTANCE (JUNCTION TO STUD): 3.75°C/WATT MAX 

C. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 

MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

0 . ELECTRICAL RATING: PER TABLE I 


C _ C 

g g 

SHEET 1 1 SHEET 2 

REVISION STATUS OF SHEETS 
_.039 „ , 


2 LEADS 


1-EMITTER 


P10-32NF-2A 


E. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


i'lTim'i 

-.370 — 



2-BASE 


3-COLLECTOR, 

CASE 


1.015 

1.075 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
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DO NOT SCALE THIS DRAWING 
MATERIAL 

SEE REQUIREMENTS 

HEAT TREATMENT 
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MOTICS - WMCM COVCmWCNT MAW I MM. WtCIPICATMWS. M OTNCR DATA 
AM UMO rM AMT PWHPOM OTMIA THAN IM COMMCCTIOH WITN A DCFtNtTtlY 
MLATCO AOVIAMMCNT FMOCUNCMCNT OACftATIOM. TMC UNITED STATES 60VEMN- 
■ENT TNEMST INCURS NO MSPONVIMUTY NON ANT MLICATION WNATSOEVEN: 
AND THE FACT THAT THE AOVCRNMENT NAT NAVE FORMULATED. FURNISHED. M 
M ANT WAT SMRRLIEC THE SAID MAWINOS. RRECIFICATIOMS OR OTHER DATA IS 
HOT TO M RE6ARDE0 RT IRFLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSINO THE HOLDER M ANT OTHER PERSON OR CORPORATION. M CON VET- 
MC ANT RIOMTS M PERMISSION TO MANUFACTURE. USE. M REAL ANT 
PATENTED INVENTION THAT NAT IN ART WAT DE RELATED THERETO. 


F. LIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN 
CONDITIONS. 


4-SPECIAL CONDITIONING BY SUPPLIER: 

A. HELIUM LEAK TEST: PER ND 1002051 

B. GROSS LEAK TEST: PER ND 1002051 

C. HIGH TEMPERATURE STORAGE: PER ND 1002051 EXCEPT TA = 175°C 

AND TIME = 240 HOURS. 

0 . BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

O) STUD TEMPERATURE: Tc=55i5°C 

( 2 ) VCE = 26.6 VOLTS i 

(3) 1C * 500 MAMP 

E. THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

D EMITTER CUTOFF CURRENT, lEBO 
b COLLECTOR CUTOFF CURRENT, ICES 
c COLLECTOR SATURATION VOLTAGE, VcE(SAT) 
d STATIC FORWARD CURRENT TRANSFER RATIO, hfx 

F. THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
* REQUIREMENTS. 

G. HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DIS¬ 

TRIBUTIONS OF: 

(D THE 240 HOUR READINGS OF CHARACTERISTICS a,b,c,d. 

( 2 ) THE PERCENT CHANGE OF CHARACTERISTICS a,b,c,d AS 
CALCULATED FROM THE 120-240 HOUR READINGS. 

H. UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS (F 

TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

( 1 ) STATIC FORWARD CURRENT TRANSFER RATIO, hfE, SHALL 

NOT CHANGE MORE THAN 110% AS CALCULATED FROM THE 
120-240 HOUR READINGS. 

(2) C0LLECT0R CUTOFF CURRENT, ICES1, SHALL NOT CHANGE 

MORE THAN TWICE (2X) AS CALCULATED FROM 0-240 
HOURS ON UNITS INITIALLY READING .03 MA OR MORE, 

OR SHOW AN ABSOLUTE INCREASE OF MORE THAN .03 MA 
AS CALCULATED FROM THE 120-240 HOUR READINGS ON 
UNITS INITIALLY READING LESS THAN .03 MA. 

(3) SATURATI0N VOLTAGE VCE(SAT), SHALL NOT CHANGE MORE 

THAN 15% AS CALCULATED FROM THE 120-240 HOUR 
READINGS. 
note:* 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURINQ ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT r 

EXCEED STORAGE TEMPERATURE. MOUNTING I 

TORQUE FOR TESTING: 13? I IN-LBS. | 
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TABLE I 


| MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tc=25°C I 

EMITTER 

VOLTAGE 

(veb) 

COLLECTOR 

VOLTAGE 

(VCEO) 

COLLECTOR 

CURRENT 

. ic 

COLLECTOR 

POWER 

01 SSI RATION 
AT TC=100°C 

*• ■''lH... V . '■ ' 

Voc 

VDC 
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-5 

-80 
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TABLE II 


ELECTRICAL CHARACTER 1ST 

CS AT TC-25°C (UNLESS OTHERWISE SPECIFIED) SEE NOTE NO. 1 J 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION 

LIMIrs 

MIN 

MAX 

UNITS 

SWITCHBACK VOLTAGE 

ICE=-100 MA, 1B—0 

lvceo 

-80 

- 

VDC 

STATIC FORWARD CURRENT 
TRANSFER RATIO 

Vce="3 VDC, IC="100 MA 

h FE 

35 

- 

- 

EMITTER CUTOFF CURRENT 

VEB=-5 VDC, lc=0 

>EB0 

- 

-50 

uA 

COLLECTOR CUTOFF 
CURRENT 

VQ£=-50 VDC,Vb£-0 

ICES1 

- 

0.15 

«A 

vce s -50 vdc,vbe=o,tc=ioo°c 

'CES2 

- 

0.75 

mA 

VCE=-50 VDC,VBE=0,Tc=150°C 

ICES3 

- 

- 1.0 

mA 

COLLECTOR SATURATION 
VOLTAGE 

IB--7.5 mA, Ic=“100 wA 

VCE 

(SAT) 

- 

- 0.12 

VDC 

BASE VOLTAGE 

VCE=-3 VDC,lc=-100 mA 

VBE 

- 

- 1.0 

VDC 
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MOTICC — WMCN BOVCftNMCNT DBAWINBS. BBC CIFICATION*. ON OTHIN DATA 
AM USED FON ANT NUNNOtE OTMEN THAN IN CONNECTION WITH A DEFINITELY 
DELATED 60VENNHSNT PNOCUNENENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERENT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT NAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGAROED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
.ICENSIN6 THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 


.GENERAL: 

A- INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404-, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 

REQUIREMENTS OF ND 1002051 

- * • 

D. PACKAGING ,PACKING AND CONTAINER MARKING PER ND-I0022I5 
CLASS I ,CODE 2 


2 . INSPECTION ANO ACCEPTANCE: 

A- MECHANICAL REQUIREMENTS: 

(l) MARKING: THE NASA DRAM INC, WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

THE MANUFACTURER'S NAME, TRADEMARK OR CODE; DATE CODE; LOT CODE; 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND-1002019. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 

CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-STD-129 

AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 

REVISION LETTER. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

(2} TERMINAL DATA: KOVAR WITH A GOLD FLASH PER ND1015402 (EXCEPT DIMENSIONS) OVER NICKEL 


(3) MECHANICAL DIMENSIONS PER OUTLINE SHOWN 
B. ELECTRICAL REQUIREMENTS: PER TABLE II 

( 1 ) STATIC FORWARD CURRENT TRANSFER RATIO (hpe) 

(2) EMITTER CUTOFF CURRENT (lEBO) 

(3) COLLECTOR CUTOFF CURRENT (ICES1. ICES2) 

(4) SWITCHBACK VOLTAGE (LVCEO) 

(5) COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 


3. DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO 175°C 

B. THERMAL RESISTANCE (JUNCTION TO STUD): 3.75°C/WATT MAX 

C. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 

MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

D. ELECTRICAL RATING: PER TABLE I 

E. ELECTRICAL SPECIFICATIONS: PER TABLE 11 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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F. LIFE TEST CONDITIONS FOR ND 1002051 SAME AS BURN-IN 
CONDITIONS. 


■SPECIAL CONDITIONING BY SUPPLIER: 

A. HELIUM LEAK TEST: PER ND 1002051 

B. GROSS LEAK TEST: PER ND 1002051 

C. HIGH TEMPERATURE STORAGE: PER ND 1002051 EXCEPT T* s 175°C 

AND TIME = 2+0 HOURS. 

D. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

FOLLOWING CONDITIONS: 

(1) STUD TEMPERATURE: Tc=55±5°C 

( 2 ) VCE s 26.6 VOLTS 

( 3 ) 1C = 500 MAMP 

E. THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 
a EMITTER CUTOFF CURRENT, IeBO 
b COLLECTOR CUTOFF CURRENT, ICES 
c COLLECTOR SATURATION VOLTAGE, VcE(SAT) 
d STATIC FORWARD CURRENT TRANSFER RATIO, hfE 

F. THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 


6 . UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

( 1 ) STATIC FORWARD CURRENT TRANSFER RATIO, hfE» SHALL 

NOT CHANGE MORE THAN ilO* AS CALCULATED FROM THE 
120-24-0 HOUR READINGS. 

( 2 ) COLLECTOR CUTOFF CURRENT, ICES1* SHALL NOT CHANGE 

MORE THAN TWICE (2X) AS CALCULATED FROM 0-240 
HOURS ON UNITS INITIALLY READING .03 MA OR MORE, 
OR SHOW AN ABSOLUTE INCREASE OF MORE THAN .03 MA 
AS CALCULATED FROM THE 120-240 HOUR READINGS ON 
UNITS INITIALLY READING LESS THAN .03 MA. 

(3) SATURATI0N VOLTAGE VCE(SAT), SHALL NOT CHANGE MORE 

THAN 15* AS CALCULATED FROM THE 120-240 HOUR 
READINGS. 
note: i 

HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: I3t I IN-LBS. 


I 


2 


/ 


Q 1CVOIOI 


revision* 


B REPLACES REV A WITH CHANGES ANO 
UPGRADED TO CLASS A RELEASE 

: ‘ PER TDRR OZ(.Q6 _ 

C REVISED PER TDRR 05620 . 


DAT, APPHOVAL 

i)l( 


0 REVISED PER TDRR 22574 \GMU 


_ TABLE I 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tr=25°C 


EMITTER COLLECTOR COLLECTOR 
VOLTAGE VOLTAGE CURRENT 

(veb) (vceo) ■ ic 


COLLECTOR 

POWER 

DISSIPATION 
AT Tc=100°C 


_ TABLE II __ 

ELECTRICAL CHARACTERISTICS AT Tc=25°C (UNLESS OTHERWISE SPECIFIED) SEE NOTE NO. 1, 
. I __ I_I SPECIF I CATION LIMITS 


PARAMETER 


CONDITIONS 


SYMBOL 


SWITCHBACK VOLTAGE ICE=-100 MA, lB=0 
STATIC FORWARD CURRENT 7 , __ 


TRANSFER RATIO 


|Vce=-3 VDC, IC=-100 MA 


I EBP 
ICES1 


EMITTER CUTOFF CURRENT VEB='5 VDC, Iq-0 IEBO 

VQE=-50 VDC,VBE=0 ICES1 

COLLECTOR CUTOFF -- cn „ nr M .. . T , nn0r -- 

CURRENT VCE-~50 VDC,VBE-QtT(;-100 C IqES2 

_ VCE-~50 VDC,VBE=0.TC=150°C IcES3 

COLLECTOR SATURATION , , _ . , . VCE 

VOLTAGE _ lB=-7.5 mA, l C =‘100 mk (S AT) 

BASE VOLTAGE VCE=-3 VDC,lc=“100 mA VBE 


lB=-7.5 mA, l c =-100 mA (§| T) 


MIN I MAX 


LVCEO “80 


UNITS 

VDC 


0.15 mA 
0.75 mA 
-1.0 mA 

-0.12 VDC 
-1.0 VDC 
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NOTICE - WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER OATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFlMITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREGT INCURS NO RESPONSIGILITT NOR ANT OGLI6ATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATBO. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
MOT TO RE REGAROEO GT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
.ICENSIN6 THE HOLOER OR ANT OTHER PERSON OR CORPORATION. OR CON VET- 
■ MG ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL. ANT 
PATENTEO INVENTION THAT MAT IN A MV WAT GE RELATED THERETO 


REQUIREMENTS: 

.GENERAL: 

A- INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
porctroiRrn in uii_n_7n^97 

B- SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051 


D. PRESERVATION PACKAGING, PACKING AND CONTAINER MARKING PER ND 1002215 CLASS I, C00£ 2. 


2 . INSPECTION AND ACCEPTANCE: 

A- MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED) AND THE MANUFACTURER'S NAME. TRADEMARK 
OR CODE: DATE CODE: LOT CODE: AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 
ND 1002019. MARKING OF UNIT PACKAGES AN0 EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE THE NASA DRAWING 
THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PACKAGE. 

(2) TERMINAL DATA: K0VAR WITH A GOLD FLASH PER ND10154Q2 (EXCEPT DIMENSIONS) OVER NICKEL 


(3) MECHANICAL DIMENSIONS PER OUTLINE SHOWN 


B. 


C. 


ELECTRICAL REQUIREMENTS: PER TABLE H 

(1) STATIC FORWARD CURRENT TRANSFER RATIO (HFE) 

(2) EMITTER CUTOFF CURRENT (lEBO) 

(3) COLLECTOR CUTOFF CURRENT (iCESI, 1CES2) 

(4) SWITCHBACK VOLTAGE ( LV CE0) 

(5) COLLECTOR SATURATION VOLTAGE (V^ (sflT) ) 


ELECTRO-MECHANICAL REQUIREMENT: 

(1) TERMINAL INTERMITTENCY TEST (EMITTER AND BASE TERMINALS) AT THE FOLLOWING CONDITIONS: 

a. 12 OZ. WEIGHT SUSPENDED FROM EACH EYELET (PERPENDICULAR TO STUD) 

b. DEVICE ROTATED THROUGH 360 DEGREES ON AN AXIS THROUGH THE STUD. 

c. SOLDER LEADS FOR MONITORING TO THE TERMINALS USING 60/40 SOLDER. 

d. MONITOR hp E USING AN Iq OF 50 MA OR LESS ON A CURVE TRACER DURING ROTATION. ANY 



INTERMITTENCY OF h rc OR CHANGE IN THE r CE(sflT) LINE WHEN OBSERVED ON THE CURVE TRACER SHALL 
NOT BE ACCEPTABLE. 


3. DESIGN REQUIREMENTS: 

A. STORAGE TEMPERATURE: -65°C TO 175°C 

B. THERMAL RESISTANCE (JUNCTION TO STUD): 3.75°C/WATT MAX 

C. APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 

MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

D. ELECTRICAL RATING: PER TABLE I 

E. ELECTRICAL SPECIFICATIONS: PER TABLE II 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICI — WHEN GOVERNMENT DRAWING*. SPECIFICATION* OR OTMtN DATA 
AM UMO FM ANT RURROCE OTHER THAN IN CONNECTION WITH A MPINITtLT 
MLATCD GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOWERN- 
NENT THE REST INCURS NO RESPONSIRU.ITT NOR ANT ONilSATION WHATSOEVER: 
ANO THE FACT TNAT TNE GOVERNNENT HAT NAVE FORMULATEO FURNISHED. ON 
IN ANT VAT SWPPtlEO TNE SAID DRAWINGS SPECIFICATIONS OR OTHER DATA IS 
ROT TO RE RECAROED NT IHPLICATION OR OTHERWISE AS IR ANT HA NNER 
LICENSING TNE NOLMR OR ART OTHER PERSON OR CORPORATION. OR CORIVtV- 
m* ANT RICHTS ON PERHISSION TO NANUFACTWM. USE. OR SELL ART 
PATENTED INVENT ION THAT HAT IH ART VAT RE MLATEO THEM TO. 


A^ALL UNIT^SHALL 0 HAVE^UCCESSFUiY PASSED THE FOLLOWING SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 240-HOUR BURN-IN. 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y, ORIENTATION PER MILrSTD-750, METH00 200b, OR IMPACT SHOCK AT 28Kg MINIMUM IN THE Y, ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C. PROCEDURE HI a OR b. A LEAK RATE OF 1 X 10~ 8 ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 
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B. HIGH TEMPERATURE STORAGE: PER NO 1002051 EXCEPT Ta = 175°C 

ANO TIME = 24-0 HOURS. 

C. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

FOLLOWING CONDITIONS: 

O) STUD TEMPERATURE: Tq=5515°C 

( 2 ) Vi* = 26.6 VOLTS 

(3) 1C s 500 MAMP * 

D- THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 

a EMITTER CUTOFF CURRENT, lEBO ' i 

b COLLECTOR CUTOFF CURRENT, ICES 
c COLLECTOR SATURATION VOLTAGE, VCE(SAT) 
d STATIC FORWARD CURRENT TRANSFER RATIO, hp£ 

E. THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 


_ TABLE t _ ' 

_ MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tc=25°C 

EMITTER COLLECTOR COLLECTOR 

JVOLTAGE VOLTAGE CURRENT ni ec|I*?,on ' " 

I (*EB) (Veto) . 1C ?“!» ‘ 

Vpc Vpc _ Ape W _ 

*5 -80 -1.0 20 


TABLE II 

ELECTRICAL CHARACTERISTICS AT Tc=25°C (UNLESS OTHERWISE SPFCIFIED) SEE NOTE NO. 1 
PARAMETER I mviTiinit I SPEC IFI CAT I ON LIMITS 


CONDITIONS 


SWITCHBACK VOLTAGE lc£=-100 MA, l B =0 

STATIC FORWARD CURRENT " . MiM% , “ 

TRANSFER RATIO V CE=“3 VDC, lc=~100 MA 


SYMBOL 

lvceo 


UNITS 

VDC 


EMITTER CUTOFF CURRENT VEB=-5 VDC, lc=0 

VCE=-50 VDC,VBE=0 


COLLECTOR CUTOFF 
CURRENT 

COLLECTOR SATURATION 
VOLTAGE 

BASE VOLTAGE 


VEB=-5 VDC, ic=Q leap 

VCE=-50 VPC,VBE=0 _ ICES1 

VCE=-50 VDC,VBE=0tTc=100 o C ICES2 
VCE=-50 VDC,VBE=0,TC=15QOC IQES3 

lB=-7.5 mA, I03-100 vA 
VCE=-3 VDC,Ic=-100 nA Vfji 


-0.12 VDC 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF NO 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
Ml L-P-19491 LEVEL A. 

UNITS SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION 
TO THE REQUIREMENTS SPECIFIED HEREIN. 



B 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT 
CODE, AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART, PER MIL-STD-130. 

MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL BE IN ACCORDANCE WITH MlL-P-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 

TERMINAL DATA: GOLD FLASH OVER NICKEL PLATED ALLOY 52 
MOUNTING HARDWARE: THE FOLLOWING MOUNTING HARDWARE 
SHALL BE SUPPLIED WITH EACH UNIT: 

ONE - STEEL WASHER, NICKEL PLATED .200 t .010 ID 
X .4-00 1 .010 OD X .040 i .010 THICK 
ONE - HEX NUT, (AMERICAN STD) #10-32 NF2B DOUBLE 
CHAMFERED, NICKEL PLATED 
ONE - INTERNAL TOOTH LOCK WASHER #10 (3/8 OD) 
NICKEL PLATED 

ONE - SHOULDER WASHER, INSULATIN6 .200 t .010 ID 
X .370 t .010 OD X 1/16" HIGH. 

ONE - INSULATING WASHER - MICA .200 t .010 ID X 
.620 1 .010 OD X .003 1 .001 THICK 
MECHANICAL DIMENSIONS PER OUTLINE SHOWN 
ELECTRICAL REQUIREMENTS: PER TABLE 11 

STATIC FORWARD CURRENT TRANSFER RATIO (hpE> 

EMITTER CUTOFF CURRENT (lEBO> 

COLLECTOR CUTOFF CURRENT (ICESl. ICES2> 

SWITCHBACK VOLTAGE (LVCEO) 

COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 


A 


DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO 175°C 
THERMAL RESISTANCE (JUNCTION TO STUD): 3.75°C/WATT MAX 
APPLIED TORQUE: UNITS SHALL BE DESIGNED TO WITHSTAND A 
MINIMUM OF 15 IN-LBS MOUNTING TORQUE. 

ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
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LIFE TEST CONDITIONS FOR NO 1002051 SAME AS BURN-IN 
CONDITIONS. 


SPECIAL CONDITIONING BY SUPPLIER: 

HELIUM LEAK TEST: PER ND 1002051 

GROSS LEAK TEST: PER ND 1002051 

HIGH TEMPERATURE STORAGE: PER ND 1002051 EXCEPT Ta = 175°C 
AND TIME = 24-0 HOURS. 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 24-0 HOURS AT THE 
FOLLOWING CONDITIONS: 

STUD TEMPERATURE: Tc=100°C 

VCE s 30 VOLTS 

1C = 500 MAMP 

THE MANUFACTURE SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AT 120 HOURS, AND 
FOLLOWING BURN-IN: 
a EMITTER CUTOFF CURRENT, ItBO 
b COLLECTOR CUTOFF CURRENT, ICES 
c COLLECTOR SATURATION VOLTAGE, VcE(SAT) 
d STATIC FORWARD CURRENT TRANSFER RATIO, hpE 

THE DATA SHALL BE PRESENTED IN SUCH A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE TEST READINGS. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED 
REQUIREMENTS. 

HISTOGRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DIS¬ 
TRIBUTIONS OF: 

THE 240 HOUR READINGS OF CHARACTERISTICS a,b,c,d. 

THE PERCENT CHANGE OF CHARACTERISTICS a,b,c,d AS 
CALCULATED FROM THE 120-240 HOUR READINGS. 

UNITS FAILING TO MEET THE INITIAL DRAWING REQUIREMENTS OF 
TABLES I AND II OR THE FOLLOWING POST BURN-IN ACCEPT¬ 
ANCE CRITERIA SHALL NOT BE ACCEPTABLE. 

STATIC FORWARD CURRENT TRANSFER RATIO, hpE. SHALL 
NOT CHANGE MORE THAN *10% AS CALCULATED-FROM THE 
120-240 HOUR READINGS. 

COLLECTOR CUTOFF CURRENT, ICES1, SHALL NOT CHANGE 
MORE THAN TWICE (2X) AS CALCULATED FROM 0-240 
HOURS ON UNITS INITIALLY READING .03 MA OR MORE, 
OR SHOW AN ABSOLUTE INCREASE OF MORE THAN .03 MA 
AS CALCULATED FROM THE 120-240 HOUR READINGS ON 
UNITS INITIALLY READING LESS THAN .03 MA. 

SATURATION VOLTAGE VCE(SAT), SHALL NOT CHANGE MORE 
THAN t5% AS CALCULATED FROM THE 120-240 HOUR 
READINGS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


HEAT SINK (ALUMINUM PLATE OR EQUIVALENT) 
REQUIRED DURING ALL ELECTRICAL TESTS. 
MAXIMUM JUNCTION TEMPERATURE SHALL NOT 
EXCEED STORAGE TEMPERATURE. MOUNTING 
TORQUE FOR TESTING: 13 1 1 IN-LBS. 
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MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS Tc=25°C 


COLLECTOR 

POWER 

DISSIPATION 
AT TC=100°C 


ADC 


20 


EMITTER 

COLLECTOR 

VOLTAGE 

VOLTAGE 

(veb) 

(VCEO) 

Vdc 

vdc 

-5 

-80 


CURRENT 

1C 


DATE. , 


__ TABLE II _ 

ELECTRICAL CHARACTERISTICS AT Tc=25°C (UNLESS OTHERWISE SPECIFIED) 
_ I _ I SPECIFICATION LIMITS 


PARAMETER 

SWITCHBACK VOLTAGE 


CONDITIONS 
ICE=-100 MA, lB=0 


SYMBOL MIN I MAX UNITS 

LVCEO “80 - VDC 


STATIC FORWARD CURRENT lr-100 MA 

TRANSFER RATIO _ VCE-3 VPC, IC--100 MA 

EMITTER CUTOFF CURRENT VEB=“5 VDC, lc=0 

VCE=-50 VDC,VBE=0 

COLLECTOR CUTOFF .. unP Uor _ n -• 

CURRENT VCE~~50 VDC t VBE~Q|Tc~li 


COLLECTOR SATURATION 
VOLTAGE 

BASE VOLTAGE 


IB=-7.5 mA, lc=“100 mA 
VCE=“3 VDC,lc=“100 mA 


>EB0 

- 

-50 

uA 

ICES1 

- 

0.15 

mA 

<CES2 

- 

0.75 

mA 

ICES3 

- 

-1.0 

mA 

VCE 

(SAT) 

- 

-0.12 

VDC 

VBE 

- 

“1.0 

VDC 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS IN ND 
1002044 UNLESS MODIFIED OR AMENDED BY THE DESIGN RE¬ 
QUIREMENTS OF THIS DRAWING. 

UNIT PACKAGING AND PACKIN 6 SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DUNINti 1KANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURIN 6 TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY 6RIPPE0 BY THE BODY AND REMOVED FROM THE 
PACKA 6 E. HANDLING OF LEADS IS TO BE HELD TO A 

MINIMUM. 


(FOR ETCHED POUR UNITS 

ND 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMEnSIOnS: PER FI 6 URE I. 

ONLY) 

LEAD DATA: NICKEL ALLOY PER 

1015400. A CERTIFICATE OF COMPLIANCE OF LEAD 
MATERIAL SHALL ACCOMPANY EACH SHIPMENT. 

PARTS SHALL BE PERMANENTLY AND LE 6 IBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
PART NUMBER, CAPACITANCE VALUE AND TOLERANCE, VOLT¬ 
AGE RATIN 6 , DATE CODE AND LOT CODE. EACH CONTAINER 
SHALL CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS 
THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I. (FOR ETCHED POUR UNITS 
ONLY) 

POWER FACTOR: PER TABLE I. (FOR ETCHED POLAR UNITS 
ONLY) 

DC LEAKAGE CURRENT: PER TABLE I. (FOR ETCHED POLAR 
UNITS ONLY) 

DESI 6 N REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55°C TO +85°C 

DC WORKING V0LTA6E: 50 VDC (FOR ETCHED POUR UNITS ONLY) 

MAX CAPACITANCE CHANGE • -55°C: -35* 

MAX CAPACITANCE CHANGE • ♦85°C: ♦SO* (FOR ETCHED POUR 

UNITS ONLY) 

RATED SURGE VOLTAGE: 56 VOLTS (FOR ETCHED POUR UNITS 

ONLY) 


SPECIAL CONDITIONING BY SUPPLIER: 
BURN-IN: TO BE SPECIFIED. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS IN ND 
1002044 UNLESS MODIFIED OR AMENDED BY THE DESIGN RE¬ 
QUIREMENTS OF THIS DRAWING. 

UNIT PACKAGING AND PACKIN6 SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

LEADS SHALL BE SECURED A6AINST WHIPPING OR VIBRATION 
DURIN6 TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: j PER FI6URE II (FOR PLAIN NON-POUR UNITS 
ONLY) * 

LEAD DATA: NICKEL ALLOY PER 

1015400. A CERTIFICATE OF COMPLIANCE OF LEAD 
MATERIAL SHALL ACCOMPANY EACH SHIPMENT. 

PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
PART NUM8ER, CAPACITANCE VALUE AND TOLERANCE, VOLT¬ 
AGE RATING, DATE CODE AND LOT CODE. EACH CONTAINER 
SHALL CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS 
THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE II (FOR PUIN NON-POUR UNITS 
ONLY) 

POWER FACTOR: PER TABLE 11 (FOR PUIN NON-POUR UNITS 
ONLY) 

DC LEAKAGE CURRENT: PER TABLE II (FOR PUIN NON-POUR 
UNITS ONLY) 

DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55°C TO +85°C 

DC WORKING VOLTAGE: 15 VDC (FOR PUIN NON-POUR UNITS ONLY) 

MAX CAPACITANCE CHANGE t -55°C; -35% 

MAX CAPACITANCE CHANGE • ♦85°C: *15% (FOR PUIN NON-POUR 

UNITS ONLY) 

RATED SURGE VOLTAGE: 17.5VOLTS (FOR PLAIN NON-POUR UNITS 
ONLY) 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: TO BE SPECIFIED. I T 
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CLASS B RELEASE TDR 


D ' ATE tx 


TABLE II (PUIN, NON-POUR) 

^ I MAX I MAX 

POWER FACTOR DC LEAKAGE 


CAPACITANCE* maa maa i (FOR REF ONLY) 

NASA 7iiV\ POWER FACTOR DC LEAKAGE TYPE 

DWG.NUMBER , 25°C • 120CPS CURRENT (UA) DESIGNATION 
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REQUIREMENTS: APPLICABLE TO ETCHED POLAR UNITS ONLY 
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GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
DorcrDiarn km uii -n«7ni97 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEET IN6 ALL QUALIFICATION REQUIRE¬ 
MENTS IN NO 1002044 UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHTVS ANtl PACKED SECURELY TO PREVENT CONTACT 
DURIN6 TRANSIT. 

LEauS StmLL a* SECimtO AGAiNST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNT IN6 SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKA6E. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

UNITS SHALL >BE CAPABLE OF MEETINO APPLICABLE ACQUIREMENTS OF MIL-C-J96S. 
INSPECTION AND ACCEPTANCE: j 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PFR FIGURE I. 

LEAD DATA: NICKEL ALLOY PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH 
SHIPMENT. 

PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER, 
AND SERIAL NUMBER TO INO I CATE COMPLETION OF BURN-IN. 
CAPACITANCE VALUE AND TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON PART 
AND PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 
ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I. 

POWER FACTOR: PER TABLE I. 

DC LEAKAGE CURRENT: PER TABLE I. 

DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C 

DC WORKING VOLTAGE: 50 VDC 

MAX CAPACITANCE CHANGE AT -55°C: -35* 

MAX CAPACITANCE CHANGE AT ♦85°C: 450* 

RATED SURGE VOLTAGE: 58 VOLTS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 2*0 HOURS 
MINIMUM AT RATED DC VOLTAGE AT A TEMPERATURE OF ♦B5°C. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 
ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 
LEAKAGE CURRENT 

BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT AND 
SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING, THE FINAL 
READING, AND THE PtKUtMf CHANGE BtlMttN THE FINAL AND 
{MITIAI ortniNO, THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE¬ 
MENTS. UNITS FAILIN6 TO MEET INITIAL DRAWING REQUIRE- 
MtNTS OR WHICH EXCEED THE SPECIFIED LIMITS FOR PARA¬ 
METRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 
PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: t 20* OF INITIAL 85°C VALUE. 


TABLE I (ETCHED, POLAR) 
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MAX 
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POWER FACTOR 

DC LEAKAGE 

PART NUMBER 

AT 25°C 

(*) AT 25*C 
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AT 25°C 

1010*38-1 

18.0 -15* *50* 
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REQUIREMENTS: APPLICABLE TO PLAIN NON-POLAR UNITS ONLY 
6 ENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS, AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-0-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS IN NO 1002044 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INO IVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

LEA03 SHALL Be SECURED AGAINST SHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNT IN6 SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER FIGURE II 

LEAD DATA: NICKEL ALLOY PER NO 1015400. A CERTIFICATE 
OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH 
SHIPMENT. 

PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
NASA 0RAWIN6 NUMBER, DASH NUMBER AND REVISION LETTER, 
AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN-IN. 
CAPACITANCE VALUE ANO TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON PART 
ANO PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 
ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE 11 

POWER FACTOR: PER TABLE 11 

OC LEAKAGE CURRENT: PER TABLE II 

DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C 

OC WORKING VOLTAGE: 15 VDC 

MAX CAPACITANCE CHANGE AT -55°C: -35* 

MAX CAPACITANCE CHANGE AT ♦85°C: *15* 

RATED SURGE VOLTAGE: 17.5 VOLTS 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 240 HOURS 
MINIMUM AT RATED DC VOLTAGE AT A TEMPERATURE OF ♦85®C. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 
LEAKAGE CURRENT 

THE BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 
TIVE IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING, THE FINAL READ¬ 
ING, AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EX¬ 
CEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: ±15* OF INITIAL 85°C VALUE. 


TABLE II (PLAIN. NON-POLAR) 
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PART NUMBER 

CAPACITANCE 

(UF) 

AT 25°C 

AT 120CPS 

MAV 

POWER FACTOR 
(%) AT 25°C 
AT 120CPS 

MAX 

DC LEAKAGE 
CURRENT (UA) 
AT 25°C 

1010438-101 

12.5 ♦ 20 % 
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REQUIREMENTS: APPLICABLE TO ETCHED POLAR UNITS ONLY 
GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS IN NO 1002044 UNLESS M00IFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURIN6 TRANSIT. ! 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM 

UNITS SHALL .BE CAPABLE OF MEET INO APPLICABLE REQUIREMENTS OF MIL-C-J9G5. 
INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER FIGURE I. 

LEAD DATA: NICKEL ALLOY PER NO 1015400. A CERTIFICATE 
OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH 
SHIPMENT. 

PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER, 
AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN-IN. 
CAPACITANCE VALUE AND TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON PART 
AND PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 
ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I. 

POWER FACTOR: PER TABLE I. 

DC LEAKAGE CURRENT: PER TABLE I. 


DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55°C TO +85°C 

DC WORKING VOLTAGE: 50 VDC 

MAX CAPACITANCE CHANGE AT -55°C: -35% 

MAX CAPACITANCE CHANGE AT *85°^ *50% 

RATED SURGE VOLTAGE: 58 VOLTS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWIN6. 
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4- SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 240 HOURS A 

MINIMUM AT RATED DC VOLTAGE AT A TEMPERATURE OF ♦85®C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOW¬ 

ING ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1 . CAPACITANCE 

2 . DISSIPATION FACTOR 

3. LEAKAGE CURRENT 

C. BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT AND 

SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING, THE FINAL 

He. mi • pi a 9 Hmi Tne FinueMT onmtuc 3i.iwb.bli Ini. r I»mL Anil 

INITIAL READIN 6 . THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIRE¬ 
MENTS. UNITS FAILIN 6 TO MEET INITIAL DRAWING REQUIRE¬ 
MENTS OR WHICH EXCEED THE SPECIFIED LIMITS FOR PARA¬ 
METRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 
1 . PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: t 20% OF INITIAL 85°C VALUE. 


TABLE I (ETCHED, POLAR) 


NASA 

PART NUMBER 

CAPACITANCE 

<UF) 

AT 25°C 

AT 120CPS 

POWER FACTOR 
(JO AT 25°C 
AT 120CPS 

MAX 

DC LEAKAGE 
CURRENT (UA) 
AT 25°C 

1010438-1 

18.0 -15* +50* 

15.0 

9.0 
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A NO THE TACT THAT THE COVERNNENT NAT NAVE FORMULATED. FURNISHED OR 
IN ANT WAT SURRLICO THE SAID ORAWINCS. SPECIFICATIONS OR OTHER CATA IS 
■«T TO M RE CARDED RV INPI.ICATION OR OTHERWISE AS IN ANT NANNER 
LICSNSINC THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANT RISMTS OR PSRNISSION TO NANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT DC MLATCD THERETO 


D 



REQUIREMENTS: APPLICABLE TO PLAIN NON-POLAR UNITS ONLY 
GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS, AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS IN ND 1002044 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 


EC 


B 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER FIGURE II 

LEAD DATA: NICKEL ALLOY PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH 
SHIPMENT. 

PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, 
NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER, 
AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN-IN. 
CAPACITANCE VALUE AND TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER’S PART OR TYPE NUMBER MAY APPEAR ON PART 
AND PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE II 

POWER FACTOR: PER TABLE 11 

DC LEAKAGE CURRENT: PER TABLE II 


DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C 

DC WORKING VOLTAGE: per table ii 

MAX CAPACITANCE CHANGE AT -55°C: -35% 

MAX CAPACITANCE CHANGE AT ♦85°C: «-15* 

RATED SURGE VOLTAGE: 17.5 VOLTS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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MOTICC — WMCN GOVCNNMtNT DRAWINGS SPICIFIC ATIONS Oil OTHER DATA 
ARC USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THCRCRY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLICO THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE RCGARDCO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANV WAY BE RELATSO THERETO 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 240 HOURS 
MINIMUM AT RATED DC VOLTAGE AT A TEMPERATURE OF p85°C. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

CAPACITANCE 
DISSIPATION FACTOR 
LEAKAGE CURRENT 

THE BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 
TIVE IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING, THE FINAL READ¬ 
ING, AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EX¬ 
CEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: i 15% OF INITIAL 85°C VALUE. 


TABLE II (PLAIN, N0N-P0LAR) 


NASA 

PART NUMBER 

1010438-1 011 
1010438-102 


CAPACITANCE 

MAX 

MAX 

DC 

(UF) 

AT 25°C 

AT 120CPS 

POWER FACTOR 
(%) AT 25°C 
AT 120CPS 

DC LEAKAGE 
CURRENT (UA) 
AT 25°C 

WORKING 

VOLTAGE 

12.5 ♦ 20% 

TO 

6.0 

15 VDC 

7.0 i 10X 

15.0 

6.0 

6 VDC 
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NOTICE - WHEN COVCRMMCNT DRAWtNM. INCiriCMWM. M OTNtB MT* 

AM VUQ rod AMT rvrrosi otm«r than in cokmcctiom with a OCriHITCLT 
MLATI) COVER HUE NT PROCURE KENT OPERATION. THE UNITED STATES SO TI RO¬ 
ME NT THERE RT INCURS NO RISPONSIRILITT NOR ANT OR LI RAT ION WHATSOEVER; 

AM THE TACT THAT THE ROVERNNENT NAT HAVE TORNULATBO. TURNISHEO OR 
IN ANT WAT SUPPLIED THE SAID ORAWINRS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO M RE CARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
licensine the holder or ant other perron or corporation, or convev. 

IM ANT RIRHTS OR PERMISSION TO NANUPACTUM. USE. OR SELL AMT 
PATENTED INVENTION THAT MAT IN AWT WAT RE MLATER TNEMTO. 

REQUIREMENTS: APPLICABLE TO ETCHED POLAR UNITS ONLY 

1 . GENERAL: ' 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 

MENTS IN NO 1002044- UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS OF THIS DRAWING. 

D. UNIT PACKAGING AND PACKIN6 SHALL BE ACCOMPLISHED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

1. EACH iMniyinilil PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
Dukinu TranSiT. 

2. LEADS SHALL BE SECURED A 6 AINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM 

E. UNITS SHALL .BE CAPABLE OF NEETINC APPLICABLE REQUIREMENTS OF Mll-C-3965. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIRFMFNTS: 

1. DIMENSIONS: PER FIGURE I. 

2- LEAD DATA: NICKEL ALLOY PER ND 1015400. A CERTIFICATE 
OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH 
SHIPMENT 

3. PARTS SHALL*BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER, 
AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN-IN. 
CAPACITANCE VALUE AND TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON PART 
AND PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
DRAWIN6 NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE: PER TABLE I. 

2 . POWER FACTOR: PER TABLE I. 

3. DC LEAKAGE CURRENT: PER TABLE I. 

3. DF~IGN REQUIREMENTS: 

A OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C 

B. DC WORKING VOLTAGE: 50 VDC 

C. MAX CAPACITANCE CHANGE AT -55°C: -35% 

D. MAX CAPACITANCE CHANGE AT ♦85°C: *50* 

E. RATED SURGE V0LTA6E: 58 VOLTS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWIN6. 
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REQUIREMENTS: APPLICABLE TO PLAIN NON-POLAR UNITS ONLY 

1 . 6 ENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS, AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS IN ND 1002044 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS OF THIS DRAWING. 

°- UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

1 . EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SECURELY TO PREVENT CONTACT 

fit to • mp TOAttetr 

i ttnuy I i # 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 

DURING TRANSIT. 

3. BODY MOUNT IN 6 SHALL BE SUCH THAT CAPACITORS CAN BE 

EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1 . DIMENSIONS: PER FIGURE II 

2 . LEAD DATA: NICKEL ALLOY PER NO 1015400. A CERTIFICATE 

OF COMPLIANCE OF LEAD MATERIAL SHALL ACCOMPANY EACH 
SHIPMENT. 

3. PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 

WITH THE MANUFACTURER'S NAME ANQ/OR SYMBOL, 

NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER, 
AND SERIAL NUMBER TO INDICATE COMPLETION OF BURN-IN. 
CAPACITANCE VALUE AND TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON PART 
AND PACKAGE. EACH CONTAINER SHALL CONTAIN THE NASA 
DRAWIN 6 NUMBER, DASH NUMBER, AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

1 . CAPACITANCE: PER TA 8 LE II 

2 . POWER FACTOR: PER TABLE 11 

3. DC LEAKAGE CURRENT: PER TABLE II 

3. DESIGN REQUIREMENTS: 

A. OPERATING TEMPERATURE RANGE: -55°C TO ♦85®C 

B. DC W0RKIN6 VOLTAGE: per table II 

C. MAX CAPACITANCE CHANGE AT -55 # C: -35* 

D. MAX CAPACITANCE CHANGE AT ♦85°C: *15% 

E. RATED SURGE VOLTAGE: PER TABLE II 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWIN 6 . 
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MOTICl — WMCN SOVtNNNENT ONAWINtt- SPECIFICATION! OR OTMtR DATA 
ARC USCO FOR ARY PURPOSE OTMCR THAN IN CORHCCTIOR WITM A DEFINITELY 
RCLATCO tOVERNMENT PROCUREMENT OPERATION TME UHITCD STATCS OOVERN- 
■ CNT TMEREtV IRCURS WO RESPONSIBILITY HOR ANY ORLI6ATION WMATSOEVER. 
A NO TNC FACT THAT THf OOVERNMENT MAY NAVE FORMULATED. FURNISMEO OR 
IH AMY WAV SUPPLIEO TMC SAIO ORAWINCS SPt«. IFICATIOMC OR OTMCR DATA It 
NOT TO RC RCCAROCO RY IMPLICATION OR OTMCRWISC At IN ANY MANNCR 
UCENSIN6 TMC MOL OCR ON ANY OTMCR PCRtON OR CORPORATION. OR CONVEV- 
INC ANT RIRMTS OR PCRMIMION TO MANUFACTURC. UU. OR MLL ANY 
PATCNTCO INVENTION TNAT MAT IN ANT WAT RC RCLATCO TNCRCTO. 


4.SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 240 HOURS 

MINIMUM AT RATED DC VOLTAGE AT A TEMPERATURE OF ♦85°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

I ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 



si? 



e. 


BURN-IN: 

1. CAPACITANCE 

2. DISSIPATION FACTOR 

3. LEAKAGE CURRENT 

THE BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 
TIVE IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL 
CAPACITOR WITH THE INITIAL TEST READING y THE FINAL READ¬ 
ING, AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL 
RtAUiNb. THE TEST DATA SuBMiTTES SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EX¬ 
CEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

1- PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: t 15* OF INITIAL 85°C VALUE. 


a 


TABLE II (PLAIN, NON-POLAR) 


NASA 

PART NUMBER 

CAPACITANCE 

(UF) 

AT 25°C 

AT 120CPS 

MAX 

POWER FACTOR 
(*) AT 25°C 
AT 120CPS 

MAX 

DC LEAKAGE 
CURRENT (UA) 
AT 25°C 

DC 

WORKING 

VOLTAGE 


1010438-101 

12.6 ♦ 20* 

15.0 

6.0 

15 VDC . 


1010438-102 

7.0 t 10% 

15.0 

6.0 

6 VDC 
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REQUIREMENTS: 

GENERAL* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS IN ND 
1002044 UNLESS MODIFIED OR AMENDED BY THE DESIGN RE¬ 
QUIREMENTS OF THIS DRAWING. 

UNIT PACKAGING AND PACKIN6 SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTntKb Aiifi PACKED SECURELY TO PR EVERT C CRT ACT 
DURING TRANSIT 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT 

BODY KSUKT1NS SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKAGE. HANDLING OF LEADS IS TO BE HELD TO A 
MINIMUM. 


B 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER FIGURE I. (FOR ETCHED POUR UNITS 
ONLY) 

LEAD DATA: NICKEL ALLOY PER ND 

1015400. A CERTIFICATE OF COMPLIANCE OF LEAD 
MATERIAL SHALL ACCOMPANY EACH SHIPMENT. 

PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYM80L, 
PART NUMBER, CAPACITANCE VALUE AND TOIXRANCE, VOLT¬ 
AGE RATING, DATE CODE AND LOT CODE. EACH CONTAINER 
SHALL CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS 
THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I. (FOR ETCHED POLAR UNITS 
ONLY) 

POWER FACTOR: PER TABLE I. (FOR ETCHED POUR UNITS 
ONLY) 

DC LEAKAGE CURRENT: PER TABLE I. (FOR ETCHED POLAR 
UNITS ONLY) 


GRAPHICAL SYMBOL 


Mr 


ZONE 


DESCRIPTION 


Ft)R INFORMATION ONLY 

CUSS B RELEASE TDR No.J2u 4S- pA'E 


TAG 

ILE 1 (ETCHED, POUR) 


DWG NASA 

NUMBER 

CAPACITANCE 

(UF) 

t 25°C • 120CPS 

MAX 

POWER FACTOR 
(X) 

• 25°C • 120CPS 

MAX 

DC LEAKAGE 
CURRENT (UA) 
• 25°C 

(FOR REF ONLY) 
TYPE 

DESIGNATION 


1010438-1 

18.0 -15X *50* 

15.0 

9.0 

29F 474G4 



INSUUTING SLEEVE 


DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55°C TO *85°C 

DC WORKING VOLTAGE: 50 VDC (FOR ETCHED POLAR UNITS ONLY) 

MAX CAPACITANCE CHANGE t -55°C: -35* 

MAX CAPACITANCE CHAN6E t *85°C: ♦SOX (FOR ETCHED POUR 
UNITS ONLY) 

RATED SUR6E VOLTAGE: 56 VOLTS (FOR ETCHED POUR UNITS 
ONLY) 


FIGURE I 




SHEET 1 

SHEET 2 

| REVISION STATUS OF SHEETS | 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS IN ND 
1002044 UNLESS MODIFIED OR AMENDED BY THE DESIGN RE¬ 
QUIREMENTS OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
Buttiivb TRANSIT, 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

BODY MOUNTING SHALL BE SUCH THAT CAPACITORS CAN BE 
EASILY GRIPPED BY THE BODY AND REMOVED FROM THE 
PACKA6E. HANDLIN6 OF LEADS IS TO BE HELD TO A 
MINIMUM. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER FIGURE || (FOR PLAIN NON-POLAR UNITS 
ONLY) 

LEAD DATA: NICKEL ALLOY PER 

1015400. A CERTIFICATE OF COMPLIANCE OF LEAD 
MATERIAL SHALL ACCOMPANY EACH SHIPMENT. 

PARTS SHALL BE PERMANENTLY AND LE6IBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
PART NUMBER, CAPACITANCE VALUE AND TOLERANCE, VOLT¬ 
AGE RATING, DATE CODE AND LOT CODE. EACH CONTAINER 
SHALL CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS 
THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE II (FOR PLAIN NON-POUR UNITS 
ONLY) 

POWER FACTOR: PER TABLE II (FOR PUIN NON-POUR UNITS 
ONLY) 

DC LEAKAGE CURRENT: PER TABLE || (FOR PLAIN NON-POUR 
UNITS ONLY) 

DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55°C TO ♦85°C 

DC WORKING VOLTAGE: 15 VDC (FOR PUIN NON-POUR UNITS ONLY) 

MAX CAPACITANCE CHANGE t -55°C: -35% 

MAX CAPACITANCE CHANGE • ♦85°C: *15% (FOR PUIN NON-POUR 

UNITS ONLY) 

RATED SURGE VOLTAGE: 17.5VOLTS (FOR PUIN NON-POUR UNITS 
ONLY) 


SPECIAL CONDITIONING BY SUPPLIER: 
BURN-IN: TO BE SPECIFIED. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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TABU 

II (PUIN, NON-POUR) 

NASA 

DWG. NUMBER 

CAPACITANCE 

(UF) 

t 25°C t 120CPS 

MAX 

POWER FACTOR 
(%) 

• 25°C • 120CPS 

MAX 

DC LEAKAGE 
CURRENT (UA) 
• 25°C 

(FOR REF ONLY) 
TYPE 

DESIGNATION 


1010438-101 

12.5 t 20% 

15.0 

6.0 

TO BE ASSIGNED 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF NO I002054.UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION 
OF THIS DRAWING. LIFE TEST CONDITIONING SHALL 
BE THE SAME AS BURN-IN CONDITIONS. 

“PACKAGING AND PACKING:UNIT PACKAGING AND PACKING 
SHALL BE IN ACCORDANCE WITH ND \OOZ/Z9 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (DUMET) PER 
ND 1015401. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
TYPE DESIGNATION; DATE CODE; LOT CODE AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 
THE PART PER MIL-STD-130. 

ELECTRI CAL SPECIFI CATIONS: PER TABLE 11 
ZENER VOLTAGE (Vz AT Izt) 

DYNAMIC IMPEDANCE (ZZT) 

REVERSE CURRENT (Ir) AT 25°C 


B 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE 11 
MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -65°C TO ♦175°C 

POWER DISSIPATION: 250 MW, DERATE 2 MW/°C ABOVE 50°C AMBIENT 
THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR.WITH CLIPS 
5/8 INCH FROM BODY OF DIODE IN STILL FREE AIR): 0.50°C/MW 
MAXIMUM 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED 
TO A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: 
AMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 
JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 
MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH 
FROM DIODE BODY. 

DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS WILL 
BE 150 MW TO 200 MW. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 


NEXT ASSY 


USED ON 


APPLICATION 


3 


REVISIONS 



[<i Q] 


Hi 
































































■•*-*■*! 


:• I 


i 1 

? 


62170101 


9 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
flYIIAIil P IMPFTIANrr 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ±1* OF INITIAL VALUE 
DYNAMIC IMPEDANCE: ±5% OF INITIAL VALUE 
REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOSING 
A 60 CYCLE AC RMS CURRENT EQUAL TO 10 % OF THE DC 
TEST CURRENT AND MEASURING THE AC VOLTAGE DEVELOPED 
ACROSS THE DIODE, Zz = E(AC)/I(AC). 
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ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) | 

POWER DISSIPATION 

JUNCTION AND STORAGE 
TEMPERATURE 

DERATING ABOVE 
50Oc 

ZENER CURRENT 

250 MW 

-65°C TO ♦175°C 

2.0 MW/°C 
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TABLE II 


ELECTRICAI 

SPECIFICATIONS AT 

AMBIENT TEMPERATURE = 

25°C (UNLESS OTHERWISE SPECIFIED) | 

NASA 

PART NUMBER 

ZENER VOLTAGE (Vz) 

DYNAMIC IMPEDANCE (Zz) 

REVERSE CURRENT (Ir) 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002054 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
LIFE TEST CONDITIONING SHALL BE THE SAME AS BURN-IN 
CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: 

PER ND 1015401. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

NASA DRAWING NUMBER, DASH NUMBER, REVISION LETTER, 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 
EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz AT IZT> 

DYNAMIC IMPEDANCE (ZZ ) 

REVERSE CURRENT (Ir) AT 25°C 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATIN6S: PER TABLE I 
STORAGE TEMPERATURE: PER TABLE I 
POWER DISSIPATION: 250 MW 

THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR, WITH CLIPS 
5/8 INCH FROM BODY OF DIODE IN STILL FREE AIR): 
0.50°C/MW MAXIMUM 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED 
TO A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: 
AMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 
JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 
MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH 
FROM DIODE BODY. 

DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. I” 
POWER DISSIPATION UNDER ABOVE CONDITIONS \~ 
SHALL NOT EXCEED 176 MW MAX. \— 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER (CONTINUED) 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 
TIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE 
INITIAL TEST READING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN 
SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ±1% OF INITIAL VALUE 
DYNAMIC IMPEDANCE: 15* OF INITIAL VALUE 
REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 


TABLE I 


|ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C < 

[UNLESS OTHERWISE SPECIFIED) | 

POWER DISSIPATION 

JUNCTION AND STORAGE 
TEMPERATURE 

DERATING ABOVE 
50°C 

ZENER CURRENT 

250 MW 

-65°C TO ♦175°C 

2.0 MW/°C 

40 mA 


TABLE II 


IELECTRICAL SPECIFICATIONS 

AT AMB 

ENT TEMPERATURE = 25°C 

(UNLESS 

OTHERWISE SPECIFIED-SEE NOTES) 
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ZENER VOLTAGE (Vz) 
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NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOSING A 
60 CYCLE AC RMS CURRENT EQUAL TO 1 0% OF THE DC TEST 
CURRENT AND MEASURING THE AC VOLTAGE DEVELOPED ACROSS 
THE DIODE, Zz s E(AC)/I(AC). 
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REVISIONS 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF ND 1002054 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LIFE TEST CONDITIONING SHALL BE THE SAME AS BURN-IN 
CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

I BE IN ACCORDANCE WITH ND 1002129. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: 

PER ND 1015401. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

DASH HUMBER, REVISION LETTER, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER MIL-STD-130. DATE COSE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

(1) ZENER VOLTAGE (Vz AT IZT) 

(2) DYNAMIC IMPEDANCE (ZZ ) 

(3) REVERSE CURRENT (Ir) AT 25°C 

3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II 
B MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: PER TABLE I 

D. POWER DISSIPATION: 250 MW 

E. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR, WITH CLIPS 

5/8 INCH FROM BODY OF DIODE IN STILL FREE AIR): 

0.50°C/MW MAXIMUM 

F MATERIALS: THERMOSETTING SILVER CEMENT OR SOLDER PREFORM SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 

4. SPECIAL CONDITIONING BY SUPPLIER: ^_ 

A. BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED _C_ 

TO A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: _B_ 

(1) AMBIENT TEMPERATURE: 25 # C PLUS OR MINUS 3 # C. ‘ SHEET 

(2) JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 1REVISION 

(3) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH 

FROM DIODE BODY. __ 

(4) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. I I 

POWER DISSIPATION UNDER ABOVE CONDITIONS - 

SHALL NOT EXCEED 176 MW MAX. - 
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ND 1002034 FOR THIS DRAWING. _ 
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SPECIAL CONDITIONING BY SUPPLIER (CONTINUED) 

5. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

A. ZENER VOLTAGE 
b. DYNAMIC IMPEDANCE 

b. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 
TIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE 
INITIAL TEST READING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FNtQUbNCY DISTRIBUTION OF THE 
ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWIN6 REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN 
SHALL NOT BE ACCEPTABLE. 

7. PARAMETRIC CHANGE LIMITS: 

a. ZENER VOLTAGE: tl* OF INITIAL VALUE 

b. DYNAMIC IMPEDANCE: ±5% OF INITIAL VALUE 

c. REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 
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8. PERFORM 100% VISUAL INSPECTION WITH A MINIMUM MAGNIFICATION OF 20 POWER AFTER 
BURN-IN. POOR WORKMANSHIP SHALL BE INTERPRETED AS CAUSE FOR REJECTION. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


TABLE I 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 
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2. DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOSING A 
60 CYCLE AC RMS CURRENT EQU<". TO 10* OF THE DC TEST 
CURRENT AND MEASURING THE Ac /OLTAGE DEVELOPED ACROSS 
THE DIODE, Zz = E(AC)/I(AC). 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF ND 1002054 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LIFE TEST CONDITIONING SHALL BE THE SAME AS BURN-IN 
CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND 1002129. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(D LEAD DATA: 

PER ND 1015401. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2)MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

NASA DRAWIN6 NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

DASH NUMBER, REVISION LETTER, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER MIL-STD-130. DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

( 1 ) ZENER VOLTAGE (Vz AT Izt) 

(2) DYNAMIC IMPEDANCE (ZZ ) 

(3) REVERSE CURRENT (Ir) AT 25 # C 

3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: PER TABLE I 

D. POWER DISSIPATION: 250 MW 

E. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR, WITH CLIPS 

5/8 INCH FROM BODY OF DIODE IN STILL FREE AIR): 

0.50°C/MW MAXIMUM 

F. MATERIALS: THERMOSETTING SILVER CEMENT OR SOLDER PREFORM SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 

4. SPECIAL CONDITIONING BY SUPPLIER: D 

A. BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED C 

TO A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: b“ 

(1) AMBIENT TEMPERATURE: 25 # C PLUS OR MINUS 3°C. SHEET 

( 2 ) JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. REVISION 

(3) MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH - 

FROM DIODE BODY. 

(4) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. I I 

POWER DISSIPATION UNDER ABOVE CONDITIONS - 

SHALL NOT EXCEED 176 MW MAX. - 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER (CONTINUED) 

5. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

a. ZENER VOLTAGE 

b. DYNAMIC IMPEDANCE 

6 . THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 

TIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE 
INITIAL TEST READING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
ABSOLUTE VALUE OF EACH CHARACTERS 1C AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANCE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN 
SHALL NOT BE ACCEPTABLE. 

7. PARAMETRIC CHANGE LIMITS: 

a. ZENER VOLTAGE: tl* OF INITIAL VALUE 

b. DYNAMIC IMPEDANCE: ±5% OF INITIAL VALUE 

c. REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 
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REVISIONS 

[_ Description 

REPLACES REV A WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZZOZ~ 

REVISED PER TDRR 05548- 

REVISED PER TDRR — 


PERFORM 100% VISUAL INSPECTION WITH A MINIMUM MAGNIFICATION OF 20 POWER AFTER 
BURN-IN. POOR WORKMANSHIP SHALL BE INTERPRETED AS CAUSE FOR REJECTION. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 


_ TABLE I __»_ 

ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C (UNL ESS OTHERWISE SPECIFIED) 

POWER DISSIPATION ^^TION AND STORAGE I DERAT ING ABOVE I, 

HUgfcH DISSIPATION TEMPERATURE 50«C ZENER CURREN1 

-65°C TO ♦175°C 


250 MW 


2.0 MW/°C 


AO mA 


rrr _ _ ... _TAR| F 11 

EL ECTRICAL SPECmCA TjONS AT AMB < ENT TEMPEKAiutu. = 25°C (UNLESS OTHERWISE SPFHlF lrn-grr urnr^ 
NASA .ZENER VOLTAGE (Vz) DYNAMIC IMPEDANCE (ZZ)I REVERSE C URRENT (|r)| El A TYPE 

PART NUMBER .fj'" * T ' Z J , M * X . } T <ZT MAX I AT.VrI AT T DESIGNATION 

-„-(VPC) (VDC) (mAdc) (OHMS) (mAdc) (UADC) (Vnr) Tfob off iuii vy 


1010439-1 5.51 6.09 


1010439-2 5.51 6.09 


:dance (zz) 

REVERSE CURRENT (Ir)| 

El A TYPE 

AT IZT 

MAX 

AT.VR 

AT T 

DESIGNATION 

(mAdc) 

(UADC) 
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(°C) 

(FOR REF ONLY) 
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NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOSING A 
60 CYCLE AC RMS CURRENT EQUAL TO 10* OF THE DC TEST 
CURRENT AND MEASURING THE AC VOLTAGE DEVELOPED ACROSS 
THE DIODE, Zz * E(AC)/I(AC). 
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REQUIREMENTS: 

1 GENERAL: 

A. INTERPRET ORAiING SYMBOLS, ABBREVIATIONS ANO REFERENCE 

DESIGNATIONS IN ACCORDANCE «!TH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF ND 1002054 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LIFE TEST C0M)ITI0NIN6 SHALL BE THE SAME AS BURN-IN 
CONDITIONS. 

0. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 

2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

( 1 ) LEAD DATA: 

PER ND 1015401. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

( 2 ) MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

NASA DRAWIN 6 NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 

DASH NUMBER, REVISION LETTER, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER ND 1002019 DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. , 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

( 1 ) ZENER VOLTAGE (Vz AT IZT) 

( 2 ) DYNAMIC IMPEDANCE (ZZ ) I- c - 1 - 1 — 

(3) REVERSE CURRENT (Ir) AT 25°C - 5 - 5 — 

C C 

3. DESIGN REQUIREMENTS: - 5 - 5— 

A. ELElftRICAL SPECIFICATIONS: PER TABLE 11 SHE r T , - ruccr ' 

B. MAXIMUM RATINGS: PER TABLE I RF VISION STA'US OF 

C. STORAGE TEMPERATURE: PER TABLE I i wfcviaivn S-ift va . ur 

D. POWER DISSIPATION: 250 MW 

E. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR, WITH CLIPS 

S /8 INCH FROM BOOT OF DIODE IN STILL FREE AIR): 

0.50°C/MW MAXIMUM 

F. MATERIALS: THERMOSETTING SILVER CERENT OR SOLDER PREFORM SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED 

TO A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: 

( 1 ) AMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 

( 2 ) JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 

(3) MOUNTING: BY CLIPS S /8 PLUS OR MINUS 1/16 INCH 

FROM DIODE BODY. 

(4) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. I I 

POWER DISSIPATION UNDER ABOVE CONDITIONS - 

SHALL NOT EXCEED 176 MW MAX. - 
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SPECIAL CONDITIONING BY SUPPLIER (CONTINUED) 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING v 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) ZENER V0LTA6E 

(2) DYNAMIC IMPEDANCE 

C. . THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 

TIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE 
INITIAL TEST READING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FRLQULNCY DISTRIBUTION OF THE 
ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWIN6 REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN 
^ SHALL NOT BE ACCEPTABLE. 

ir. PARAMETRIC CHANGE LIMITS: 

(1) ZENER VOLTAGE: ±1% OF INITIAL VALUE 

(2) DYNAMIC IMPEDANCE: t5% OF INITIAL VALUE 
O) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 

E. -INSPECTION OF SEMICONDUCTORS: PER NO 1002220. 

A CERTIFICATE OF’COMPLIANCE FOR THESE INSPECTION REQUIREMENTS SHALL BE 
INCLUDED WITH EACH SHIPMENT. • 

_ TABLE I __;__ 

ABSOLUTE MAXIMUM RATINGS AT Ta - 25°C (UNLESS OTHERWISE SPECIFIED) 

PO.ER CURRENT 
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-65°C TO ♦175°C 
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__ TABLE 11 

IELECTRICAL SPECIFICATIONS AT AMBIENT TEMPERATURE= 25°C 


4-0 mA 
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NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2 . DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOSING A 
60 CYCLE AC RMS CURRENT EQUAL TO 10% OF THE DC TEST 
CURRENT AND MEASURING THE AC VOLTAGE DEVELOPED ACROSS 
THE DIODE, Zz = E(AC)/I(AC). 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET 0RAWIN6 SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF NO 1002054 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 
LIFE TEST G0N0ITI0NIN6 SHALL BE THE SAME AS BURN-IN 
CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH NO 1002129. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: * * 

PER NO 1015401. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKIN6: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

NASA DRAWIN6 NUM8ER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS, 
DASH NUMBER, REVISION LETTER, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER , NO 1002019 ; DATE CODE AND 

LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. 

ELECTRICAL SPECIFICATIONS: PER TABLE II 

( 1 ) ZENER VOLTAGE (Vz AT IZT) 

(2) DYNAMIC IMPEDANCE (ZZ ) 

(3) REVERSE CURRENT (Ir) AT 25°C 


B. 


3. 


PER TABLE 11 


B. 

C. 

D. 

E. 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: 

MAXIMUM RATIN6S: PER TABLE I 
STORAGE TEMPERATURE: PER TABLE I 
POWER DISSIPATION: 250 MW 

THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR, WITH CLIPS 
5/8 INCH FROM BODY OF DIODE IN STILL FREE AIR): 

0.50°C/MW MAXIMUM 


B 


SHEET I 


R EVISION S T A T US .,OF SHI 


SHEET 


4. 


A. 


F. MATERIALS: THERMOSETTIMG SILVER CEMENT OR SOLDER PREFORM SHULL BE USED IN MOUNTING SILICON DIE TO THE POST. 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED vV 

TO A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 25 4 C PLUS OR MINUS 3°C. 

JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 

MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH 
FROM DIODE BODY. 

DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 

POWER DISSIPATION UNDER ABOVE CONDITIONS 
SHALL NOT EXCEED 176 MW MAX. 


( 1 ) 

( 2 ) 

(3) 


(4) 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

1 GENERAL* 

' A. INTERPRET DRAWING IN ACCORDANCE. WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

8. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF ICETING THE QUALIFICATION RE¬ 

QUIREMENTS OF ND 1002054 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

LIFE TEST CONDITIONING SHALL BE THE SAME AS BURN-IN 
CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND 1002129. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(D LEAD DATA: f ** * " * ' 

PER ND 1015401. A CERTIFICATE OF COMPLIANCE WITH 

--THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT.-:- 

(2)MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE? 

NASA DRAWING NUMBER WHICH SHALL CONSIST Of AT LEAST THE LAST THREE DIGITS, 

DASH NUMBER, REVISION LETTER, AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER ND 1002019 DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

EACH CONTAINER SHALL CONTAIN THE NASA PART AND DASH 
NUMBER PLUS THE REVISION LETTER. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

(1) ZENER VOLTAGE (V* AT IZT> 

(2) DYNAMIC IMPEDANCE (ZZ ) 

(3) REVERSE CURRENT (Ir) AT 25°C 

3. DESI6N REQUIREMENTS: 

A. ELEdtRICAL SPECIFICATIONS: PER TABLE 11 
B MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: PER TABLE I , _ 

D. POWER DISSIPATION: 250 MW 

E. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR, WITH CLIPS 

5/8 INCH FROM BODY OF DIODE IN STILL FREE AIR): 

0 50°C/MW MAXIMUM 

F. MATERIALS: TIERMOSETTING SILVER CEMENT OR SOLDER PREFORM SHALL BE USED IN MOOTING SILICON DIE TO THE POST. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED >> 

TO A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 

(2) JUNCTION TEMPERATURE: 105*C PLUS OR MINUS 5°C. 

(3) MOUNTING: BY CLIPS 1/2 PLUS OR MINUS 1/16 INCH 

FROM DIODE BODY. ____ 

(4) DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 

POWER DISSIPATION UNDER ABOVE CONDITIONS - 

SHALL NOT EXCEED 176 MW MAX. - 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER (CONTINUED) 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) ZENER VOLTAGE 

(2) DYNAMIC IMPEDANCE 

<1- THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 
TIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE 
INITIAL TEST READIN6, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE 
PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW THE 
FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF EACH 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN 
^ SHALL NOT BE ACCEPTABLE. 

. D. PARAMETRIC CHANGE LIMITS: 

<1) ZENER VOLTAGE: *1% OF INITIAL VALUE 
( 2 ) DYNAMIC IMPEDANCE: 15* OF INITIAL VALUE 
O) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 

E. - INSPECTION'Of SEMICONDUCTORS: PER NO 1002220. ' 

A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTION REQUIREMENTS SHALL BE 
INCLUDED WITH EACH SHIPMENT. 

TABLE 1 ' 

ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 
POKER dissipation! J mCT T EMPER»TURE°* 4 G£ I'^ c AB ° Vt 12ENER CURRCN! 


REVISIONS _ 

KYM OISCWIPTIOW DAI 

B REPLACES REV A WITH CHANCES AND y~ 

UPGRADED TO CLASS A RELEASE Mj. 

PER TDRR OZ‘tOS“ " 

C REVISED PER TDRR 05548 ~J~ / 

~D~ REVISED PER TDRR OS'?? 

E REVISED PER TDRR 08699 ^ 

REVISED PER TDRR 16344 'ijnl 


I Jl 


250 MW 


-65°C TO ♦175°C 


2.0 MW/°C 


4-0 mA 


_ TABLE 11 _ 

ELECTRICAL SPECIFICATIONS AT AMBIENT TEMPERATURE= 25°C (UNLESS OTHERWISE SPECIFIED-SEE NOTES! 
“7~ I ZENER VOLTAGE (Vz)I DYNAMIC IMPEDANCE (Zz)| REVERSE CURRENT (Ir)| El A TYPE 


NASA 

PART NUMBER 


MIN MAX AT IZT 
(VDC) (VDC) (mAdc) 


MAX 

(OHMS) 


AT IZT 
(mAdc) 


(UADC) (VDC) 


AT .VR AT T 


1010439-1 5.51 6.09 


1010439-2 5.51 €.09 5 


DESIGNATION 
(FOR REF ONLY) 

1N706A 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2 . DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOSING A 
60 CYCLE AC RMS CURRENT EQUAL TO 10* OF THE DC TEST 
CURRENT AND MEASURING THE AC VOLTAGE DEVELOPED ACROSS 
THE DIODE, Zz - E(AC)/I(AC). 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE. WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

6. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 101540*, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF NO 1002054 UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 


L 


H 


*€*OIOI 



REVISIONS 


OMCMIFTION 


REPLACES REV A WITH CHANCES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZZO&~ 

REVISED PER TDRR 05548 


REVISED PER TDRR 7' 


REVISED PER TDRR 06699 


DEVISED PER" IUKK o7oirX ^ 
Revised per tdrr T6344 


REVISED PER TDRR 21630 


7 4 


/mw at 


APPROVAL 
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D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING and container marking shall 
BE IN ACCORDANCE WITH NO 1002215, OASS I, CODE 2. 


+4 
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2 . INSPECTION AND ACCEPTANCE: - 

A. MECHANICAL REQUIREMENTS: GRAPHICAL SYMBOL 

(1) LEAD DATA: 

PER ND 1015401. A CERTIFICATE OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

( 2 ) MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

NASA DRAWING NUMBER WHICH SHALL CONSIST Of AT LEAST THE LAST THREE DIGITS, 

DASH HUMBER 

MARKED ON THE PART PER NO 1002019 DATE CODE AND 
LOT CODE MAY BE ADDED TO MARKINGS. 


3. 


4. 


. .1 t 

B. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

( 1 ) ZENER VOLTAGE (Vz AT IZT> 

( 2 ) DYNAMIC IMPEDANCE (ZZ ) 

(3) REVERSE CURRENT Or) AT 25°C 

DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: PER TABLE I 
0. POWER DISSIPATION: 250 MW 

E. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR, WITH CLIPS 

5/8 INCH FROM BODY OF DIODE IN STILL FREE AIR): 

0.50°C/MW MAXIMUM 

F. MATERIALS: ThERMOSETTING SILVER CERENT OR SOLDER PREFORM SHALL BE USED IN MOUNTING SILICON DIE TO THE POST. 



SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED 


TO 

( 1 ) 

( 2 ) 

(3) 

(4) 


A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: 
AMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 
JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 
MOUNTING: BY CLIPS 1/2 PLUS OR MINUS 1/16 INCH 
FROM 0I00E BODY. 

DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS 
SHALL NOT EXCEED 176 MW MAX, 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
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SPECIAL CONDITIONING BY SUPPLIER (CONTINUED) 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

(1) ZENER VOLTAGE 

( 2 ) DYNAMIC IMPEDANCE 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSI¬ 

TIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE 
INITIAL TEST READING, THE FINAL READING AND THE PERCENT 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST 
DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. 


THE MANUFACTURER SHALL PERFORM THE FOLLOWING TEST ON 100K OF DEVICES, f 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY l JL 
EACH SHIPMENT. lf>\ 

1. MONITORED SHOCK: THE DEVICE SHALL BE MONITORED FOR ONE [• J 

MICROSECOND OR GREATER INTERMITTENCIES WHILE BEING v Ty 

SUBJECTED TO SHOCK TEST PER MIL-STD-750, METHOD 2021, X AND Z \ 

ORIENTATION. > 

y 

2. HELIUM LEAK: PER MIL-STD-202C, METHOD 112, TEST CONDITION C, v - 

10" 8 CC/ATM/SEC MAX. 

3. GROSS LEAK: PER MIL-STD-202C, METHOD 112, TEST CONDITION A. GLYCERIN 
MAY BE USED IN LIEU OF MINERAL OIL. 


_ REVISIONS _ 

| DESCRIPTION 

REPLACES REV A WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZZOS~ 

REVISED PER TDRR 05548 

REVISED PER TDRR Orfr^ 
REVISED PER TDRR 06699 
REVISED PER TDRR 16344 
REVISED PER TDRR 21630 


DATE I APPROVAL 


7 H& jt 


UNITS FAILING 

TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE 
SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN 
SHALL NOT BE ACCEPTABLE. 

D. PARAMETRIC CHANGE LIMITS: 

(.1) ZENER VOLTAGE: *1% OF INITIAL VALUE 
- ( 2 ) DYNAMIC IMPEDANCE: ±5% OF INITIAL VALUE 
(3) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 

INSPECTION'OF SEMICONDUCTORS: PER NO 1002220. 

A CERTIFICATE OF•COMPLIANCE FOR THESE INSPECTION REQUIREMENTS SHALL BE 
.INCLUDED WITH EACH SHIPMENT. 


- _ TABLE I __;_ 

ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 

power dissipation! ju "" i ^ p *™ to s r t °"* ge | D tK '' l ;S?c “ 0VE |curreni 

250 MW -65°C TO *M5°C 2.0 MW/°C 40 mA 


ZENER CURREN1 


_ TABLE II _ 

ELECTRICAL SPECIFICATIONS AT AMBIENT TEMPERATURE= 25°C (UNLESS OTHERWISE SPECIFIED-SEE NOTES] 
I7T7 1 ZENER VOLTAGE (Vz) I PYNAMIC IMPEDANCE (Zz) I REVERSE CURRENT (Ir) | El A TYPE 
DART NIWBFB M,N I MAX I AT 1 ZT MAX AT IZT MAX I AT VR I AT T DESIGNATION 

(VDC) (VDC) (mAdc) (OHMS) (mAdc) (UADC) (Voc) (°C) (FOR REF ONLY) 

150 5.0 25 / 

1010439-1 5.51 6.09 5 20 10 5 1.5 26 / 1N706A 


ZENER VOLTAGE (Vz) 

DYNAMIC 

IMPEDANCE (ZZ) 

REVERSE 

: CURRENT ( 1 r)| 

El A TYPE 
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AT.VR 

AT T 

DESIGNATION 

(VDC) 
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(VDC) 

(°C) 

(FOR REF ONLY) 
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NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2 . DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOSING A 
60 CYCLE AC RMS CURRENT EQUAL TO 10* OF THE DC TEST 
CURRENT AND MEASURING THE AC VOLTAGE DEVELOPED ACROSS 
THE DIODE, Zz = E(AC)/I(AC). 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF ND 1002054.UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION 
OF THIS DRAWING. LIFE TEST CONDITIONING SHALL 
BE THE SAME AS BURN-IN CONDITIONS. 

Z PACKAGING AND PACKING:UNIT PACKAGING AND PACKING 
SHALL BE IN ACCORDANCE WITH ND 1002/29 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PUTED IRON-NICKEL ALLOY (DUMET) PER 
ND 1015401. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
TYPE DESIGNATION; DATE CODE; LOT CODE AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LE6IBLY MARKED ON 
THE PART PER MIL-STD-130. 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz AT Izt) 

DYNAMIC IMPEDANCE (ZZT) 

REVERSE CURRENT (Ir) AT 25°C 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -65°C TO ♦175°C 

POWER DISSIPATION: 250 MW, DERATE 2 MW/°C ABOVE 50°C AMBIENT 
THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR,WITH CLIPS 
5/8 INCH FROM BODY OF DIODE IN STILL FREE AIR): 0.50°C/1yiW 
MAXIMUM 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: PRIOR TO SHIPMENT ALL UNITS SHALL BE SUBJECTED 
TO A 240 HOUR BURN-IN UNDER THE FOLLOWING CONDITIONS: 
AMBIENT TEMPERATURE: 25°C PLUS OR MINUS 3°C. 
JUNCTION TEMPERATURE: 105°C PLUS OR MINUS 5°C. 
MOUNTING: BY CLIPS 5/8 PLUS OR MINUS 1/16 INCH 
FROM DIODE BODY. 

DIODE SHALL BE IN VOLTAGE BREAKDOWN CONDITION. 
POWER DISSIPATION UNDER ABOVE CONDITIONS WILL 
BE 150 MW TO 200 MW. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILIN6 TO MEET INITIAL DRAWING REQUIREMENTS OR 
WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ±1* OF INITIAL VALUE 
DYNAMIC IMPEDANCE: *5% OF INITIAL VALUE 
REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 

NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOSING 
A 60 CYCLE AC RMS CURRENT EQUAL TO 10% OF THE DC 
TEST CURRENT AND MEASURING THE AC VOLTAGE DEVELOPED 
ACROSS THE DIODE, Zz = E(AC)/I(AC). 
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_ TABLE I _ 

ABSOLUTE MAXIMUM RATINGS AT TA = 25°C (UNLESS OTHERWISE SPECIFIED) 

IJUNCTI ON AND STORAGEl DERATING ABOVEl ro 
POWER DISSIPATION TEMPERATURE 50°C ZENER CURRENT 


DATE , 

r/iV 65 


250 MW 


-65°C TO +175°C 


2.0 MW/QC 


4-0 mA 


_ TABLE II _ 

ELECTRICAL SPECIFICATIONS AT AMBIENT TEMPERATURE = 25°C (UNLESS OTHERWISE SPECIFIED) 

|ZENER VOLTAGE (Vz)|DYNAMIC IMPEDANCE (Zz)| REVERSE CURRENT (Ir) 

NASA -1——I-1 I I 

PART NUMBER MIN MAX AT IZT MAX AT IZT MAX AT Vr AT T 

(Vdc) (VDC) (mAdc) (OHMS) (mAdc) (UADC) (Vdc) (°C) 

150 5.0 25 

1010439-1 5.51 6.09 5 20 10 5 1.5 25 
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_ REVISIONS _ 

• _ DESCRIPTION _ 

REPLACED BY REV B WITH CHANGES PER TDRR Qj- 




REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO.QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 
1002054. LIFE TEST CONDITIONS SHALL EE THE SAME AS 
BURN-IN CONDITIONS. 

PACKAGING AND PACKING: r 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (KOVAR) PER 
ND PS 1015402. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
MARKING: THE MANUFACTURER’S NAME, TRADEMARK OR CODE; 

DATE CODE; LOT CODE OR SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 
THE PART PER Ml L-STD-130. DWG NO., REV LETTER .DASH NO.OF ANY) 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz) 

ZENER IMPEDANCE (Zz) 

TEMPERATURE COEFFICIENT (Tq) 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -65°C TO +185°C 

POWER DISSIPATION: 750 MW, DERATE 5 MW/°C ABOVE 25°C AMBIENT 
THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 200°C/WATT 
MAXIMUM 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED*IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE:. 100°C, +0°C, -10°C. 

POWER DISSIPATION: 50% OF 100°C AMBIENT TEMPERATURE 
RATING (DIODE IN VOLTAGE BREAKDOWN CONDITION). 
MOUNTING BY CLIPS 1/2 INCH t 1/16 INCH FROM DIODE 
BODY. 
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REVISIONS 

DESCRIPTION _ 

REPLACED BY REV B HITH CHANGES PER TDRRi 




THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
. PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING^ 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS* 

THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: t .01* OF INITIAL VALUE 
DYNAMIC IMPEDANCE: t 5* OF INITIAL VALUE 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 

. TO THE ANODE. 

2. DYNAMIC IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10* OF THE DC LEVEL. 
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__ TABLE I __ 

ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 

POWER DISSIPATION I JUNCT10N AND STORAGEI DERATING ABOVEl „ PIloocu , 
ruwtn DISSIPATION TEMPERATURE 25°C ZENER CURREN1 

750 MW_-65°C TO ♦185°C 5 MW/°C 78 nA 


ZENER CURRENT 


ELECTRICAL SPECIFICATIONS AT Ta 


TABLE II 


25°C (UNLESS OTHERWISE SPECIFIED) 


PART NUMBER 


101044-0-1 


ZENER VOLTAGE maximum DYNAMIC MAXIMUM TEMPERATURE MAXIMUM VOLTAGE TEST CURRENT. r,» TY pc 
1 I IMPEDANCE COEFFICIENT (Tc) CHANGE OVER AT FOR Vz.Zz 


MIN MAX 
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9.2 9.6 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION 
REQUIREMENTS OF ND100EO54.UFE TEST COVJOITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND-I002I29. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: QOLO PLATED OUMET PER NO 1015401. A CERTIFICATE 
G OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 

EACH SHIPMENT. 

MARKING: THE MANUFACTURER’S NAME, TRADEMARK OR CODE; 

TYPE DESIGNATION; DATE CODE; LOT CODE AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 
THE PART PER MlL-STD-130. 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz) 

ZENER IMPEDANCE (Zz) 

TEMPERATURE COEFFICIENT (T C ) 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATINGS: PER TABLE. I 
STORAGE TEMPERATURE: -65°C TO ♦ 175*C 
POWER DISSIPATION: 750 MW AT *25*C AMBIENT 
B THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 

INCH MIN. FROM BODY OF DIODE IN STILL FREE AIR): 200°C/WATT 
MAXIMUM 



SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 100°C, +0°C, -10°C. 

POWER DISSIPATION: 190 MILLIWATTS 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 
MOUNTING BY CLIPS 3/8 inch ± 1/16 INCH FROM DIODE 
BODY. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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DESCRIPTION 


REPLACES REV A WITH CHAN6ES AND UPGRADED TO 
CLASS A RELEASE PER TDRR Oil'll _ 




THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE (VZ) 

ZENER IMPEDANCE (22) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ ING^ 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: £ .01# OF INITIAL VALUE 
ZENER IMPEDANCE: i 5% OF INITIAL VALUE 


NOTES: 

AIL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
. TO THE ANODE. 

ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE^ 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL. 
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REQUIREMENTS: 

1. GENERAL: 

A- INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 10154-04, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION 

REQUIREMENTS OF ND 1002054. LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

D. PACKAGING AND PACKING* UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND-IOOZI29. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1- LEAD DATA: GOLD PLATED DUMET PER NO 10154-01. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED). DASH NUMBER, AND 
REVISION LETTER, AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE; LOT CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 
ND1002019. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

1 . ZENER VOLTAGE (Vz) 

2 . ZENER IMPEDANCE (Zz) ’ 

3. TEMPERATURE COEFFICIENT (Tq) 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE 11 
B- MAXIMUM RATINGS: PER'TABLE I 

C. STORAGE TEMPERATURE: -65°C TO ♦ 175*C 

D. POWER DISSIPATION: 750 MW AT +25*C AMBIENT 

E. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 3 /& 

INCH MIN. FROM BODY OF DIODE IN STILL FREE AIR): 200°C/WATT 
MAXIMUM 


-1.25 
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1.25 
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1 .090 MAX DIA 
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4. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100°C, +0°C, -10°C. 

2. POWER DISSIPATION: 190 MILLIWATTS 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 

3. MOUNTING BY CLIPS 3/8 INCH i 1/16 INCH FROM DIODE 

BODY. 
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B. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1. ZENER VOLTAGE <VZ) 

2. ZENER IMPEDANCE (22) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING^ 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

1. PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: 1 .01?; OF INITIAL VALUE 

(b) ZENER IMPEDANCE: i 5* OF INITIAL VALUE 


NOTES: 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
. TO THE ANODE. 

ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10# OF THE DC LEVEL. 
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TABLE I 


\ MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) ] 

POWER DISSIPATION 

JUNCTION AND STORAGE 
TEMPERATURE 

DERATING ABOVE 
25°C 

ZENER CURRENT 

750 MW 

-65°C TO ♦175*C 

5 MW/°C 
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| ELECTRICAL SPECIFICATIONS AT Ta = 25«C (UNLESS OTHERWISE SPECIFIED) 

NASA 

PART NUMBER 

ZENER VOLTAGE 
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IMPEDANCE 
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COEFFICIENT (Tc) 
0°C/+25°CA70°C 
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(mAdc) 
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B REPLACES REV A WITH CHANGES AND UPGRADED TO 
_ CLASS A RELEASE PER TPRR <£>(17^ _ 

C REVISED PER TDRR 04685 _ 

D REVISED PER TDRR 06186 


dtU A* 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETINQ ALL QUALIFICATION 

REQUIREMENTS OF NO 1002054.LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND-I OOZI29. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS! 

1. LEAD DATA: QOLD PLATED OUMET PER NO 1015401. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), DASH NUMBER, AND 

REVISION LETTER, AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE; LOT CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 
ND1002019. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

1 . ZENER VOLTAGE (Vz) 

2 . ZENER IMPEDANCE (Zz) 

3. TEMPERATURE COEFFICIENT (T C ) 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE 11 
B- MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65°C TO ♦ 175*C 

D. POWER DISSIPATION: 750 MW AT AMBIENT 

E. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 3 /e. 

INCH MIM. FROM BODY OF DIODE IN STILL FREE AIR): 200°C/WATT 
MAXIMUM 


.21 (— 
MAX 


•Sit dia 


.090 MAX DIA 


-CATHODE LEAD 



-.220 4.005 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100°C, +0°C, -10°C. 

2. POWER DISSIPATION: 190 MILLIWATTS 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 

3. MOUNTING BY CLIPS V8 INCH 1 1/16 INCH FROM DIODE 

BODY. 
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C. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1. ZENER VOLTAGE (V2) 

2. ZENER IMPEDANCE (22) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING^ 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR * 
WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

1. PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: 1 .02% OF INITIAL VALUE 

(b) ZENER IMPEDANCE: io% OF INITIAL VALUE 


NOTES: 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
. TO THE ANODE. 

ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL. 
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MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) | 
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| ELECTRICAL SPECIFICATIONS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 

NASA 

PART NUMBER 

ZENER VOLTAGE 
(V Z ) 

MAXIMUM ZENER 
IMPEDANCE 

<zz> 

(OHMS) 

MAXIMUM TEMPERATURE 
COEFFICIENT (Tc) 
0°CA25°CA70°C 
(?./°c) 


TEST CURRENT 
FOR Vz.Zz 
AND TC 
(mAdc) 

El A TYPE 
DESIGNATION 
(FOR REF. ONLY) 

MIN 

(VDC) 

MAX 

(VDC) 

101044-0-1 

9.2 

9.6 

15 

i .005 


10 

1N2163A 


B REPLACES REV( A) WITH CHANGE 




















NEXT ASSY 

USED ON 

| APPLICATION [ 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
- + — + — 


DO NOT SCALE THIS DRAWING 


MATERIAL 


SEE NOTES 


CONTRACT 4^7 


-MIT 

INSTRUMENTATION LAB 

Camsridoc. Mam. 


DRAWN 

CHECKED 


31 MAY 


_ date *_ 


APPROVALS 
APPROVAL . 


NASA APPROVAL^ 
MIT APPRO' 




MANNED 

SPACECRAFT CENTER 
HOUSTON. TEXAS_ 


SEMICONDUCTOR DEVICE, DIODE 
(VOLTAGE REFERENCE, SILICON, 
AXIAL LEAD, METAL BODY) 

SPECIFICATION CONTROL DRAWING 


IDENT NO. 


SCALE 


SIZE 


1010440 


Jshee^Z^F^ 


i 


INCHES 
■ I ■ I 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 


ran 










J 


4 


1 


3 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION 

REQUIREMENTS OF NO 100EO54-. LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN-IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND-IOOZI29. 


t 
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1 REVISIONS Tt>e>fL o/«lS' «/i*/43 

SYM 

DESCRIPTION 

DATE 

APPO. 

B 

REPLACES REV A U1TH.CHAN6ES AND UPGRADED TO 

CLASS A RELEASE PER TBRR £9/77^ 

» 


C 

REVISED PER TDRR 04685 



D 

REVISED PER TDRR 06186 



E 

REVISED PER TDRR 06700 





i 



2 . 


3. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS^ 

1. LEAD DATA: QOLD PLATED OUMET PER NO 1015401. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT . 

2. HARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), DASH NUMBER, AND 

REVISION LETTER, AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE; LOT CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 
ND1002019. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART. 

B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

1 . ZENER VOLTAGE (Vz) 

2 . ZENER IMPEDANCE (Zz) 

3. TEMPERATURE COEFFICIENT (T C ) 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE 11 
B- MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65°C TO ♦ 175*C 

D. POWER DISSIPATION: 750 MW AT AMBIENT 

E. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 3 /& 

INCH MIN. FROM BODY OF DIODE IN STILL FREE AIR): 200°C/WATT. 
MAXIMUM 


-1.25 

MIN 




1.25 

MIN 


.21 

MAX 


.6§? dia 



1 .090 MAX DIA 

r 

CATHODE LEAD 


-m 


-.220* .005 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 100°C, +0°C, -10°C. 

2. POWER DISSIPATION: 190 MILLIWATTS 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 

3. MOUNTING BY CLIPS 3/8 INCH 1 1/16 INCH FROM DIODE 

BODY. 


E 
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B 

SHEET 1 

SHEET 2 

IREVISION STATUS OF SHEETS 1 



GRAPHICAL SYMBOL 


B REPLACES REV(A )WITH CHANGE 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1. ZENER VOLTAGE (V2) 

2. ' ZENER IMPEDANCE (22) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING^ 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

1. PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: t .02% OF INITIAL VALUE i- 

(b) ZENER IMPEDANCE: 10% OF INITIAL VALUE _ 

INSPECTION OF SEMICONDUCTORS: PER NO 1002220. A CERTIFICATE OF COMPLIANCE FOR THESE 
INSPECTION REQUIREMENTS SHALL BE INCLUDED WITH EACH SHIPMENT. POWER 

NOTES: 1 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
. TO THE ANODE. 

ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL. 

_ TABLE II _ 

ELECTRICAL SPECIFICATIONS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 
I ZENER VOLTAGE I., iviiinii 7CAICD Ikiiviiinii TrunrniTimrI Lr 


5YM _ DESCRIPTION __ 

B REPLACES REV A UITH CHANGES AND UP6RADED TO 

_ CLASS A RELEASE PER TBRR QUltf __ 

C REVISEO PER TDRR 04685 

~D~ REVISED PER TDRR 06186 
E REVISED PER TDRR 06700__ 


MW* Ml 


POWER DISSIPATION 


750 MW 


_ TABLE I _ 

MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 

SI PATIOW | J ^ W ^'gyp^p||y|^g^ G ^ | D ^^ T 25Oc* B0 ^^ j zEHER CURRENT | 
MW -65°C TO ♦175«C 5 MW/°C 82 mA 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION 
. REQUIREMENTS OF NO1002054.LIFE TEST CONDITIONS 

SMALL BE THE SAME AS BURN-IN CONOVT IONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND-JOC2/29. 


REVISIONS K 


roee. 




DESCRIPTION 


-:5V® 


REPLACES REV A UITH CHAN6ES AND UPGRADED TO 
CLASS A RELEASE PER TBRR <£)( 77^ 

REVISED PER TDRR 04685 
REVISED PER TDRR 06166 

REVISED PER TDRR 06700 _._ 

REVISED PER TDRR 11687_ ' 




2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS^- ' * 

1. LEAD DATA: PER NDI0I540I EXCEPT NICKEL STRIKE MAY BE 20 MICRO INCHES MAX. 
* A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 

EACH SHIPMENT. 

2. MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), DASH NUMBER, AND 

REVISION LETTER, AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE; LOT CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER 
ND1002019. THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART. L 

B. ELECTRICAL SPECIFICATIONS: PER TABLE II 

1 . ZENER VOLTAGE (Vz) 

2. ZENER IMPEDANCE (Zz) 

3. TEMPERATURE COEFFICIENT (T C ) 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65°C TO ♦ T75*C 

D. POWER DISSIPATION: 750 MW AT *25*C AMBIENT 

E. THERMAL RESISTANCE: * (JUNCTION TO AMBIENT AIR WITH CLIPS 3 /a 

INCH MIN. FROM BODY OF DIODE IN STILL FREE AIR): 200°C/WATT 
MAXIMUM 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

FOLLOWING CONDITIONS: - 

1. AMBIENT TEMPERATURE: 100°C, ♦0°C, -10°C. 

2. POWER DISSIPATION: 190 MILLIWATTS »T 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). i 

3. MOUNTING BY CLIPS V8 INCH t 1/16 INCH FROM DIODE “ ' - . . 

BODY. 
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■ ■ _ DESCRIPTION 

REPLACES REV A WITH CHANCES AND UPQRABED TO 
CLASS A RELEASE PER TBRR Dll'll T 
REVISED PER TDRR 04685 ' 

REVISED PER TDRR 06186 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING AA? ii ■ Ktvl5i>tu IUKK Ubl6 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING E revised PER TDRR 06700 

BURN-IN: T , F REVISED PER TDRR 11687 

1. ZENER VOLTAGE (V2) KS -- 

2. ZENER IMPE0ANCE-'(22) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 

THE INITIAL TEST READING, THE FINAL READING AND THE ~ - - ~ 

PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READI.NG^. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 

THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. FOR LOT SIZE QUANTITIES GREATER THAN 100 PIECES HISTO- 
GRAMSSHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU- 

Tt mi r»r- T**r MTF waiiic fir r*ru ouaoapttoiQTI R AMD 

I I UN Uf ink. AUVULU I L vnuwL o. unwH wimmiow. w. .u n,,u 

TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 

CHANGE OF EACH CHARACTERISTIC FKUM MS INIllAL READING. ■ ‘ 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 

WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES « 

FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

1. PARAMETRIC CHANGE LIMITS: TABLE I 

(a) ZENER VOLTAGE: t .02% OF INITIAL VALUE maximum RATINGS AT Ta - prop (UNLESS OTHERWT 

(b) ZENER IMPEDANCE: 10 % ' OF INITIAL VALUE _ MAXIMUM RATINGS AT Ta - 25 C (UNLESS UTHEKWI 

INSPECTION OF SEMICONDUCTORS: PER ND 1002220. A CERTIFICATE OF COMPLIANCE FOR THESE JUNCTION AND STORAGE DERATING ABOVE 

INSPECTION REQUIREMENTS SHALL BE INCLUDED WITH EACH SHIPMENT. POWER DISSIPATION TEMPERATURE 25°C 


(rX'C'b UM! 
u/i<A s 


_ _ TABLE I __ 

MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 


NOTES: ~ L__L 

. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW 1HRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
. TO THE ANODE. 

ZEMER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE iO% OF THE DC LEVEL. 

_ _ TABLE II _ 

ELECTRICAL SPECIFICATIONS AT Ta = 25<>C (UNLESS OTHERWISE SPECIFIED) 


750 MW 


-65°C TO ♦T75»C 
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ZENER CURRENT 
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tl 


ZENER VOLTAGE 7 

NASA (Vz) 

PART NUMBER M|N I ^ 

(VDC) (VDC) 
1010440-1 9.2 976 


MAXIMUM ZENER 
IMPEDANCE 

«Z> 

(OHMS) 


MAXIMUM TEMPERATURE 
COEFFICIENT (Tc) 
0°CA25°CA70°C 
(V°C) 

1 .005 


TEST CURRENT 
FOR Vz.Zz 
AND TC 
(mAdc) 


E l A TYPE 
DESIGNATION 
(FOR REF. ONLY) 

1N2163A 


B ‘REPLACES REV( A )WITH CHANGE 



MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


SEMICONDUCTOR DEVICE, DIODE 
(VOLTAGE REFERENCE, SILICON, 
AXIAL LEAD, METAL BODY) 

SPECIFICATION CONTROL DRAWING 


1010440 


SHEET t 6 F Z 


I 2 

PHOTOGRAPHIC SCALE ONLY 


~rr 



































OfrKJIOI 


REQUIREMENTS: 

GEN INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04-, CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 
1002054. LIFE TEST CONDITIONS SHALL BE THE SAME AS 
BURN-IN CONDITIONS. 

PACKAGING AND PACKING: 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PLATED IRON-NICKEL ALLOY (KOVAR) PER 
ND PS 1015402. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

DATE CODE; LOT CODE OR SERIAL 

number Shall be permanently and legibly marked on 

THE PART PER Ml L-STD-130. DWG NO., REV LETTER .DASH NO.QF ANY) 
ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz) 

ZENER IMPEDANCE (Zz) 

TEMPERATURE COEFFICIENT (Tq) 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -65°C TO +185°C 

POWER DISSIPATION: 750 MW, DERATE 5 MW/°C ABOVE 25°C AMBIENT 
THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 200°C/WATT 
MAXIMUM 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 100°C, *0°C, -10°C. 

POWER DISSIPATION: 50# OF 100°C AMBIENT TEMPERATURE 
RATING (DIODE IN VOLTAGE BREAKDOWN CONDITION). 
MOUNTING BY CLIPS 1/2 INCH ± 1/16 INCH FROM DIODE 
BODY. _ 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. DATE 
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.02§ 0IA 
.035 U,A 
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REVISIONS 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIALREADING. 

' THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
WHICH EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ♦ .01* OF INITIAL VALUE 
DYNAMIC IMPEDANCE: t 5* OF INITIAL VALUE 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 

. TO THE ANODE. 

2. DYNAMIC IMPEDANCE IS MEASURED BY SUPERIMPOSING A 6U 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10* OF THE DC LEVEL. 

«Z . » 



FuR inrurciviHiiuri Guli 

CLASS B RELEASE TOR No. 01 ^^ 


_ TABLE I _ 

ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 


POWER DISSIPATION 
750 MW 


JUNCTION AND STORAGE DERATING ABOVE 


TEMPERATURE 
-65°C TO ♦185°C 


25°C 
5 MW/°C 


ZENER CURRENT 
78 mA 


TABLE II 


ELECTRICAL SPECIFICATIONS AT TA = 25<>C (UNLESS OTHERWISE SPECIFIED) 


COEFFICIENT (Tc) 
0°CA25°CA70°C 
(*/°C) 



MAXIMUM VOLTAGE 
CHANGE OVER AT 
0°CA25°CA70°C 
(mVdc) 

TEST CURRENT 
FOR V Z ,ZZ 
AND TC 
(mAdc) 

El A TYPE 
DESIGNATION 
(FOR REF. ONLY) 
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REViS'ONS 


i >p>o 


A REPLACED BY REV B WITH CHANCES PER TORR r'. 


THE MANUFACTURER SHALL DETERMINE AMD RECORD THE F0LL0BIM6 
ELECTSiCAL CHASACTESISTICS PSiSR TO AMS FSLLCf!MG 
9URM-IM: 

IEMER VOLTASE 
DYNAMIC IMPEDANCE 

THE BATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE eETNEEN THE FINAL AMD INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 

c iti i < yr pt^prryrn y#i TfX J I JjHT • fllf OF 

THE"*8SOLUTE VALUE OF EACH CHARACTERI ST?C AND TO SHOl 
THE FREQUENCY DISTRIBUTION UP lilt PtKLtR' Utoftot ur 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL ORANING REQUIREMENTS OR NHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: * .01* OF INITIAL VALUE 
DYNAMIC IMPEDANCE: t 5* OF INITIAL VALUE 


IFOR INFORMATION ONLY! 


o pn rucr Tno 


DATE 


___ TABLE 1 __ 

ABSOLUTE MAXIMUM RATINGS AT T h - 25°C (UNLESS OTHERWISE SPECIFIED) 

I JUNCTION AND STORAGE} DERAT IMG ABOVEl 
P01ER DISSIPATION TEMPERATURE > 2S°C ZENER CURRET1 

-65°C TO ♦175°C 


i ZENER CURRENT 


NASA 

j PART NUMBER 
1010441-1 


___ TABLE II ___ 

ELECTRICAL SPECIFICATIONS AT Ta = 25°C (JMLESS QTHER1 I SE SPECIFIED) _ 

ZENER VOLTAGE MAXIMUM MAXIMUM TEMPERATURE | “A* 1 ** 1 VOLTAGE TEST CUR°EMT 

(VZ) BYNAMIC COEFFICIENT (TC) CHANGE OVER AT FOR Vz,Zz, 

M’N | MAX IMPEDANCE (-50°CA25°CA 100°C) (-5O o GA25 o CAlO0°C) AND Tp 
(YDC) (VDC) (OHMS) 1%/°C) (BVdc) <«Adc) 


19.38121.42 


1.0025 


EIA TYPE I MANUFACTURER'S 
DESIGNATION I TYPE DESIGNATION 
(FOR REF ONLY) (FOR REF ONLY) 

___ J 


NOTES: 

ALL SPECIFICATIONS (EXCEPT FORNARD VOLTAGE 
DROP) ARE BASED CM A DC CURRENT FLOB THROUGH 
THE 31 ODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE 1ITH RESPECT TO THE ANODE. 

DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOS¬ 
ING A 60 CYCLE AC RMS CURRENT EQUAL TO 1 aA ON 
THE DC TEST CURRENT AND MEASURING THE AC VOLTAGE 
DEVELOPED ACROSS THE DIODE, Zz = E(AC)/i(AC). 


(a) REPLACED BY REV (B) with changes 
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1**0101 


SYM 


REVISIONS 


DESCRIPTION 


DATE 


APPD 


REPLACES REV A WITH CHANGES AND UPGRADED TO 
CLASS A RELEASE PER TORR 


WoOl 


Mr 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS CONTAINED IN ND 1015404, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF 
THIS DRAWING. LIFE TEST CONDITIONS SHALL BE THE 
SAME AS BURN-IN CONDITIONS. 

UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH NO-\OOEIE3. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: 

GOLD PLATED DUMET PER NO 1015401 . A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
TYPE DESIGNATION; DATE CODE; LOT CODE AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 
THE PART, IN ACCORDANCE WITH MIL-STD-130. MARKING 
OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-S-19491 AND SHALL 
INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER. 
MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

ELECTRICAL REQUIREMENTS PER TABLE II 
ZENER VOLTAGE (Vz) 

ZENER IMPEDANCE (Zz) 

TEMPERATURE COEFFICIENT (Tc) 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: n 

AMBIENT TEMPERATURE: 100°C -io°C 
POWER DISSIPATION: 500 MILLIWATTS 11 ‘ - r. o;" w f 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 
MOUNTING: BY CLIPS 3 /ft INCH (MIN.) FROM OlODE. BODY. 


DIA .032 
.028 


1—1.00 MIN 



± 

T 


-f- 


-—i. 375 MAX- 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II. 

MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -650C TO ♦175°C. 

THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 

INCH FROM BODY OF DIODE IN STILL FREE AIR): 75*C/WATT GRAPHICAL SYMBOL 


POWER DISSIPATION: 2 WATTS 25*C AMBIENT 
TEMPERATURE 




B 

B 

SHEET 1 

SHEET 2 

1 REV 1S1 ON STATUS OF SHEETS I 



B) REPLACES REV(A)WITH CHANGE 



PHOTOGRAPHIC SCALE ONLY 
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REVISIONS 
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DESCRIPTION 

DATE 

APPI 

REPLACES REV A WITH CHANGES AND UPGRADED 
TO CLASS A RELEASE PER TORR OZ/O 5 


Mb 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
ZENER IMPEDANCE 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: * .017. OF INITIAL VALUE 
ZENER IMPEDANCE: t 5% OF INITIAL VALUE 


TABLE I 


MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 

POWER DISSIPATION 

JUNCTION AND STORAGE 
TEMPERATURE 


ZENER CURRENT 

_ 2 VYATT ~77" 

-65°C TO +175°C 

100 MAO.C. 


TABLE II 


ELECTRICAL SPECIFICATIONS AT Ta = 25°C (UNLESS OTHERWISE SPEC I FI EDI 


NASA 

PART NUMBER 

ZENER VOLTAGE 
(VZ) 

MAXIMUM 

ZENER 

IMPEDANCE 

(OHMS) 

VOLTAGE TEMPERATURE 
COEFFICIENT (TC) 
(-50°CA25°CA100°C) 
(%/°C) 


TEST CURRENT 

for vz,z z , 

AND Tc 
(mAdc) 

El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

MIN 

(VDC) 

MAX 

(VDC) 

1010441-1 

i 

19.38 

21.42 

60 

1.0025 


7.5 

1N2767A 


NOTES: 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 

ZENER IMPEDANCE IS DETERMINED BY SUPERIMPOS¬ 
ING A 60 CYCLE AC RMS CURRENT EQUAL TO 1 mA ON 
THE DC TEST CURRENT AND MEASURING THE AC VOLTAGE 
DEVELOPED ACROSS THE DIODE, Zz = E(AC)/I(AC). 
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_ REVISIONS _ 

DESC RIPTION __ 

REPLACES REV A WITH CHANGES AND UPGRADED TO 
C LASS A RELEASE PER TDRR Q^/dS 

REVISED PER TDRR 04686 


uM&f 


REQUIREMENTS: A 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 

SIONS CONTAINED IN ND 10154-04, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF 
THIS DRAWING. LIFE TEST CONDITIONS SHALL BE THE 
SAME AS BURN-IN CONDITIONS. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 

.WITH MIL-S-19491, LEVEL C. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD DATA: 

GOLD PLATED DOMET PER ND 1015401 . A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), 

DASH NUMBER, AND REVISION LETTER, AND THE MANUFACTURER'S NAME, 

TRADEMARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PERND1002019. MARKING OF UNIT 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MlL-S-19491 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER. THE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

3. MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

B. ELECTRICAL REQUIREMENTS PER TABLE II 

1 . ZENER VOLTAGE (Vz) 

2. ZENER IMPEDANCE (Zz) 

3. TEMPERATURE COEFFICIENT (Tc) 


SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: +n 

*• AMBIENT TEMPERATURE: 100<>C -io°C 

2. POWER DISSIPATION: 500 MILLIWATTS ifnt -rM>' r ?ArijRF 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 

3. MOUNTING: BY CLIPS INCH (KMN.) FROhA OlOOE BODY. 



1.00 MIN 


-4— 1.00 MAX —|—1. 


00 MIN 



375 MA 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -650C TO ♦175°C. 

D. THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 

INCH FROM BODY OF DIODE IN STILL FREE AIR): 75'C/WMT 



GRAPHICAL SYMBOL 


E. POWER DISSIPATION: 2 WATTS @> 25*C AMBIENT 
TEMPERATURE 


C _ C 

B B 

SHEET 1 1 SHEET 2 

REVISION STATUS OF SHEETS 


(§) REPLACES REV(A)WITH change 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1. ZENER VOLTAGE 

2. ZENER IMPEDANCE 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READ! 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

0. PARAMETRIC CHANGE LIMITS: 

1. ZENER VOLTAGE: * .017. ° F ! I! iV aY*!/ ifnr 

2. ZENER IMPEDANCE: - 57 OF INITIAL VALUE 


I* *0101 
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REVISIO NS 

DESCRIPTION 


REPLACES REV A WITH CHANGES AND UPGRA 
TO CLASS A RELEASE PER TDRR 02/0 


T 


REVISED PER TDRR 04686 


DATE 






APPD 


&+■ 


—i 


1 MAXIMUM RATINGS AT Ta = 25°C ( 

POWER DISSIPATION 

JUNCTION AND STORAGE 
TEMPERATURE 

. Z WATT 

-65°C TO +175°C 


(UNLESS OTHERWISE SPECIFIED) 


ZENER CURRENT 


100 MAOtC. 


TABLE II 


ELECTRICAL SPECIFICATIONS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 


MACA 

PART NUMBER 

ZENER VOLTAGE 
(VZ) 

MIN 

(VDC) 

MAX 

(VDC) 

1010441-1 

19.38 

21.4-2 


MAXIMUM 

ZENER 

IMPEDANCE 

(OHMS) 


60 


VOLTAGE TEMPERATURE 
COEFFICIENT (TC) 
(-50 o CA25°CAl00°C) 
(7/°C)_ 


1.0025 


TEST CURRENT 
FOR VZ.ZZ. 
AND Tc 
(mAdc)_ 


El A TYPE 
DESIGNATION 
(FOR REF ONLY) 


1N2767A 


O 


NOTES: 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 

ZENER IMPEDANCE IS DETERMINED BY SUPERIMPOS¬ 
ING A 60 CYCLE AC RMS CURRENT EQUAL TO 1 mA ON 
THE DC TEST CURRENT AND MEASURING THE AC VOLTAGE 
DEVELOPED ACROSS THE DIODE, Zz = E(AC)/I(AC). 




















NEXT ASSY 

USED ON 


REPLACES REV(A)W1TH CHANGE 


APPLICATION 


U NLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 


DO NOT SCALE THIS DRAWING 


MATERIAL 


CONTRACT 


INSTRUMENTATION LAS 

CM i wn G i . UAmm. //AS9-\ 

CWTIHCI 


| DRAWN 
CHECKED 
APPROVAL 4 
APPROVAL 


/ty A r* 

- DATE- 


NASA APPROVAL nflAK 


WE 


MIT APPROVAL \ 


MANNED 

SPACECRAFT CENTER 

_ HOUSTON.TEXAS 

SEMICONDUCTOR DEVICE, DIODE 
(VOLTAGE REFERENCE, SILICON, 
AXIAL LEAD, EPOXY BODY) 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 


SCALE NONE 


1010441 


sheet z ora 


Mil. 1Q77C-W 


^ INCHES 

■ • * ■ i * 1 ■ i 

0 I 2 

PHOTOGRAPHKfSCALE ONLY 


1010441 







4 


3 


t 


2 


1 


I 77U I Ul 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 

SIONS CONTAINED IN ND 1015404, CLASS 1 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF 
THIS DRAWING. LIFE TEST CONDITIONS SHALL BE THE 
SAME AS BURN-IN CONDITIONS, 
o- UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH HIL-S-1949T, LEVEL C. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD DATA: 

-* GOLD PLATED DUMET PER ND1015401 . A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING; THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), 

DASH NUMBER, AND REVISION LETTER, AND THE MANUFACTURER'S NAME, 

TRADEMARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PERND1002019. MARKING OF UNIT 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER THE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE ’ 

3- MECHANICAL DIMENSIONS: PER OUTLINE SHOWN 

B. ELECTRICAL REQUIREMENTS PER TABLE II * 

1. ZENER VOLTAGE (Vz) 

2- ZENER IMPEDANCE (Zz) 

3. TEMPERATURE COEFFICIENT (Tc) 


5YM _ DESCRIPTION 

B REPLACES REV A WITH CHANCES AND UPGRADED TO 
CLASS A RELEASE PER TDRR @ "2 /&S —’ 

C REVISED PER TDRR 04686 ==J "‘- 

D [REVISED .PER TDRR Q6IR5 


✓/Vk Mr 


SPECIAL CONDITIONING BY SUPPLIER: 

A * 8 ^N-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

K AMBIENT TEMPERATURE: 100°C !i 0 °C 
2. POWER DISSIPATION: 500 MILLIWATTS _IFN Y 
* linilUTlll , CD'ODE IN VO LTAG E BREAKDOWN CONDITION). 

3- MOUNTING: BY CLIPS INCH (MAN.) FROM OIOOE BODY. 


OIA .031 
.029 


STD-129 



1.00 MlN —“ i- 00 MAX —4— 1.00 MIN 



I.375MA 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE 11 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

B- THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): 75 *C/w att 



P0W temp|rature 0N: 2 WMTS 40 25 ° C ambient 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REVISIONS 


DESCRIPTION 


B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1- ZENER VOLTAGE 
2. ZENER IMPEDANCE 


a REPLACES REV A WITH CHANCES AND UPGRADED 
L7 TO CLASS A RELEASE PER TDRR OZ/<D 5 

C REVISED PER TDRR 04686 tljxJci Uft 

T REVISED PER TDRR 06185 ^ Ul/ 


C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

D. PARAMETRIC CHANGE LIMITS: 

1. ZENER VOLTAGE: *-02% OF INITIAL VALUE 

2. ZENER IMPEDANCE: J 10% OF INITIAL VALUE 


__ TABLE I _ 

MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 


I power n i^i pat i on function and storage 
POWER DISSIPATION TEMPERATURE 


2 WATT 


-65°C TO ♦175°C 


ZENER CURRENT 
100 MAQC. 


___ TABLE II _ 

ELECT RICAL SPECIFICATIONS AT Ta = 25°C (UNLESS OTHERWISE SPEC IFI ED) 


ZENER VOLTAGE MAXIMUM VOLTAGE TEMPERATURE 
„ NASA (VZ) ZENER COEFFICIENT (TC) 

PART NUMBER MIN MAX IMPEDANCE C-50°CA25 o C/+100°C) 
_ (VDC) (VDC) (OHMS) _ ( %/°C ) _ 

1010441-1 19.38 21.42 60 i.0025 


TEST CURRENT 

for vz,z z , 

AND Tc 
(mAdc) 


El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

1N2767A 


NOTES: 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 

ZENER IMPEDANCE IS DETERMINED BY SUPERIMPOS¬ 
ING A 60 CYCLE AC RMS CURRENT EQUAL TO 1 mA ON 
THE DC TEST CURRENT AND MEASURING THE AC VOLTAGE 
DEVELOPED ACROSS THE DIODE, Zz = E(AC)/I(AC). 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 

SIONS CONTAINED IN ND 10154-C4-, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF 
THIS DRAWING. LIFE TEST CONDITIONS SHALL BE THE 
SAME AS BURN-IN CONDITIONS. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 

WITH HIL-S-19491, LEVEL C. 


_ REVISIONS _ 

_ DESCRIPTION _ 

REPLACES REV A WITH CHANGES AND UPGRADED TO 
CLASS A RELEASE PER TDRR O 

REVISED PER TDRR 04686 

REVISED .PER TORR 06185 _ 

REVISED PER TDRR 06701 




INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD DATA: 

* GOLD PLATED DUMET PER NO 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING: the NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), 

DASH NUMBER, AND REVISION LETTER, AND THE MANUFACTURER'S NAME, 

TRADEMARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PERND1002019. MARKING OF UNIT 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-STD-129 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER. THE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

3. MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

B. ELECTRICAL REQUIREMENTS PER TABLE II 

1. ZENER VOLTAGE <Vz) 

2. ZENER IMPEDANCE (Zz) 

3. TEMPERATURE COEFFICIENT (Tc) 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 24-0 HOURS AT THE 
FOLLOWING CONDITIONS: +Q 

AMBIENT TEMPERATURE: 100OC -io°C 

2. POWER DISSIPATION: 500 MILLIWATTS IE"" " 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 

3. MOUNTING: BY CUPS 3 /ft INCH (TAM.) FRON4 OlOOE BODY. 



1.00 MIN 


1.00 MAX -4- 


1.00 MIN 



I. 375 MA 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE 11. 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -650C TO ♦175°C. 

D. THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 

INCH FROM BODY OF DIODE IN STILL FREE AIR): 75*C/WffiL. 

E. POWER DISSIPATION: 2 WATTS €> 25°C AMBIENT ; - 

TEMPERATURE 
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REVISIONS 

DESCRIPTION 


B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1. ZENER VOLTAGE 

2. ZENER IMPEDANCE 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

0. PARAMETRIC CHANGE LIMITS: 

1. ZENER VOLTAGE: ± -°2% OF INITIAL VALUE 

2. ZENER IMPEDANCE: i 10X OF INITIAL VALUE 

E. INSPECTION OF SEMICONDUCTORS: PER ND 1002220. A CERTIFICATE OF COMPLIANCE FOR THESE 
INSPECTION REQUIREMENTS SHALL BE INCLUDED WITH EACH SHIPMENT. 


REPLACES REV A WITH CHANGES AND TlPGRADgD 
TO CLASS A RELEASE PER TQRR 02/0 5 Mr __ 

REVISED PER TDRR 04686 llf^t 

' R EVISED PER TDRR 06185 _ k^(_ 

REVISED PER TDRR 06701 UJ/t , 


_ TABLE I _ 

MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 


POWER DISSIPATION 
._2 WATT 


JUNCTION AND STORAGE 
TEMPERATURE 

-65°C TO +175°C 


ZENER CURRENT 
100 AAAO.C. 


__ TABLE II ___ 

ELECTRI CAL SPEC IFI CAT IONS AT Ta = 25°C (UNLESS OTHEKWISE SPEC IFIED)_ 


ZENER VOLTAGE 
NASA CVZ) 

PART NUMBER MIN I MAX 
_ (VDC) (VDC) 

1010441-1 19.38 21.42 


MAXIMUM VOLTAGE TEMPERATURE 
ZENER COEFFICIENT (TC) 

IMPEDANCE (-50 o C/+25°C/+100°C) 
(OHMS) _ (%/°C) _ 

60 1.0025 


TEST CURRENT 
FOR Vz,Zz, 
AND TC 
(mAdc) 


El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

1N2767A 


NOTES: 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 

ZENER IMPEDANCE IS DETERMINED BY SUPERIMPOS¬ 
ING A 60 CYCLE AC RMS CURRENT EQUAL TO 1 mA ON 
THE DC TEST CURRENT AND MEASURING THE AC VOLTAGE 
DEVELOPED ACROSS THE DIODE, Zz = E(AC)/I(AC). 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 

SIONS CONTAINED IN ND 10154-04, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF 
THIS DRAWING. LIFE TEST CONDITIONS SHALL BE THE 
SAME AS BURN-IN CONDITIONS. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 

WITH MIL-S-19491, LEVEL C. 


_ REVISIONS _ 

DESCRIPTION _ 

REPLACES REV A WITH CHANGES AND UPGRADED TO 
CLASS A RELEASE PER TDRR O 

REVISED PER TDRR 04686 
REVISED .PER TDRR 06185 


Jn/tArM r 


REVISED PER TDRR 06701 
REVISED PER TDRR 07069 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD DATA: 

* GOLD PLATED DUMET PER. NO 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2. MARKING: the NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED). 

DASH NUMBER, AND REVISION LETTER, AND THE MANUFACTURER'S NAME, 

TRADEMARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PERND1002019. MARKING OF UNIT 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-STD-129 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER. THE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

3. MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

B. ELECTRICAL REQUIREMENTS PER TABLE II 

1. ZENER VOLTAGE (Vz) 

2. ZENER IMPEDANCE (Zz) 

3. TEMPERATURE COEFFICIENT (Tc) 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BIJRN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: +0 

*• AMBIENT TEMPERATURE: 100°C -10°C 

2. POWER DISSIPATION: 500 MILLIWATTS icrr rrv-n?;n;RE 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 

3. MOUNTING: BY CLIPS INCH (TAM.) FROM CMOOE. BODY. 



1.00 MIN 


1.00 MAX 


-1.00 MIN 


--f- 


I.375MA 


3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -650C TO +175°C. 

D. THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CUPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 75°C/WATT 

E. POWER DISSIPATION: 2 WATTS 6> E5*C AMBIENT 

TEMPERATURE 
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B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1. ZENER VOLTAGE 
2- ZENER IMPEDANCE 


_ REVISIONS _ 

__ DESCRIPTION _ 

REPLACES REV A WITH CHANGES AND UPGRADED 
TO CLASS A RELEASE PER TDRR OZ/O 5 
REVISED PER TDRR 04686 

REVISED PER TDRR Q6I85 

REVISED PER TDRR 06701 _ 

REVISED PER TDRR 07069 


Mb 


C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRI8UTICN OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

D. PARAMETRIC CHANGE LIMITS: 

1. ZENER VOLTAGE: ±-02% OF INITIAL VALUE 

2. ZENER IMPEDANCE: i 10% OF INITIAL VALUE 

E. INSPECTION OF SEMICONDUCTORS: PER ND 1002220. A CERTIFICATE OF COMPLIANCE FOR THESE 
INSPECTION REQUIREMENTS SHALL BE INCLUDED WITH EACH SHIPMENT. 


_ TABLE I _ ■ 

MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 

I DnwrD nicciDATinJ JUNCTI0N AND STORAGE! . ,, ■ , [71 

.POWER DISSIPATION TEMPERATURE ~ - ZENER CURREN1 

2 WATT -65°C TO ♦175°C 100 MA DC. 


ZENER CURRENT 


__ TABLE II _ 

__ ELECTRICAL SPECIFICATIONS AT Ta = 25°C (UNLESS OT HERWISE SPECI FIED ) 

ZENER VOLTAGE MAXIMUM I VOLTAGE TEMPERATURE T 

NASA (VZ) ZENER COEFFICIENT (TC) 

PART NUMBER MIN MAX IMPEDANCE (-50 o CA25°CAl00°C) 

_ (VDC) (VDC) (OHMS) _ (%/°C) _^_ 

1010441-1 19.38 21.4-2 60 _ +.QQ25 _ 

1010441-2 19.38 20.40 60 +.0025 ~- 


TEST CURRENT 
FOR VZ,Z Z , 
AND Tc 
(mAdc) 


El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

1N2767A 


NOTES: 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 

ZENER IMPEDANCE IS DETERMINED BY SUPERIMPOS¬ 
ING A 60 CYCLE AC RMS CURRENT EQUAL TO 1 mA ON 
THE DC TEST CURRENT AND MEASURING THE AC VOLTAGE 
DEVELOPED ACROSS THE DIODE, Zz = E(AC)/I(AC). 
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UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


DO NOT SCALE THIS DRAWING 


INSTRUMENTATION LAS 

Cm i bbi b m . Mam. S &-* 

I. M. COVTMCT 4 -G 7 ' 

. 

VN DATE _ 

'KFn 3/4/4/63 


MANNED 

SPACECRAFT CENTER 

_ HOUSTON, TEXAS 

SEMICONDUCTOR DEVICE, DIODE 
(VOLTAGE REFERENCE, SILICON, 
AXIAL LEAD, EPOXY BODY) 

SPECIFICATION CONTROL DRAWING 


NEXT ASSY 


USED ON 


APPLICATION 


NASA APPROVAL 


MIT APPROVAL 


CODE IDENT NO. SIZE 


[scale NONE 1 


1010441 


SHEET Z OF 2 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 







3 


a 


1**0101 


REVISIONS 


DESCRIPTION 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 

SIONS CONTAINED IN ND 10154-04., CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002054 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF 
THIS DRAWING. LIFE TEST CONDITIONS SHALL BE THE 
SAME AS BURN-IN CONDITIONS. 
d. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 

WITH HIL-S-19491, LEVEL C. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEAD DATA: 

PER NDI0I540I EXCEPT NICKEL STRIKE MAY BE 20 MICRO INCHES MAX. 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

2. MARKING: the NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), 

DASH NUMBER, AND REVISION LETTER, AND THE MANUFACTURER'S NAME, 

TRADEMARK, OR CODE; DATE CODE; LOT CODE; AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PERND1002019. MARKING OF UNIT 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH Ml 
AND SHALL INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER. THE 
MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

3. MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

B. ELECTRICAL REQUIREMENTS PER TABLE II 

1. ZENER VOLTAGE (Vz) 

2. ZENER IMPEDANCE (Zz) 

3. TEMPERATURE COEFFICIENT (Tc) 


REPLACES REV A WITH CHANGES AND UPGRADED TO 
I 8 CLASS A RELEASE PER TDRR O 

~C~ REVISED PER TDRR 04686 

, D REVISED .PER TDRR 06185 _ 

REVISED PER TDRR 06701 
'T REVISED PER TDRR 07069 

G [REVISED PER TDRR 11688_ 


Jn/ti fir 
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\ vir 
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SPECIAL CONDITIONING BY SUPPLIER: 

A- BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: +n 

AMBIENT TEMPERATURE: 100°C -io°C 

2. POWER DISSIPATION: 500 MILLIWATTS ,IFNT r^URF 

(DIODE IN VOLTAGE BREAKDOWN CONDITION). 

3. MOUNTING: BY CLIPS 3 /ft INCH (NUVl.) FR.OFA OIOOE BODY. 


3. MOUNTING: 


DIA .031 
r .029 


DIA .031 
.029 


L-STD-129 



1.00 MIN —— 1.00 MAX -— 4 — 1.00 MIN 



I.375MA 


DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I 

C. STORAGE TEMPERATURE: -65t>C TO ♦175°C. 

D. THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 75°C/WATT 



GRAPHICAL SYMBOL 


E. POWER DISSIPATION: 2 WATTS @> 25*C AMBIENT 
TEMPERATURE 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


rnnLHLMU uLv-imrvLj oiiullj nPAWM V, ^ 

+ —— + — + — CHECK 


NEXT ASSY 


USED ON 


APPLICATION 


INSTRUMENTATION LAB 

Cambridoc. Mam. /V/^59*' 

/tv 0 29 MAy 63 

>wii - M date __ 


DO NOT SCALE THIS DRAWING 


NASA APPROVAL' 


MIT APPROVAL . 


MANNED 

SPACECRAFT CENTER 

_ HOUSTON, TEXAS 

SEMICONDUCTOR DEVICE, DIODE 
(VOLTAGE REFERENCE, SILICON, 
AXIAL LEAD, EPOXY BODY) 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. SIZE 


* SCALE NONE! 


1010441 


• sheet l OF 2 


I 0 I 2 r 

^ PHOTOGRAPHIC SCALE ONLY j 










3 


2 


1 


B THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1. ZENER VOLTAGE 

2. ZENER IMPEDANCE 

C THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING _ 
tuc tcct DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO T MEET A THESPECIFIED REQUIREMENTS. FOR LOT SIZES GREATER THAN 100 PIECES, HIST06RAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

D. PARAMETRIC CHANGE LIMITS: 

1. ZENER VOLTAGE: t .02% OF >' M [J|, 1F 

2. ZENER IMPEDANCE: * 10 * OF INITIAL VALUE 
E INSPECTION OF SEMICONDUCTORS: PER ND 1002220. A CERTIFICATE OF COMPLIANCE FOR THESE 

INSPECTION REQUIREMENTS SHALL BE INCLUDED WITH EACH SHIPMENT. 
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BE SPECIFIED) 

POWER DISSIPATION 

JUNCTION AND STORAGE 
TEMPERATURE 

. 

ZENER CURRENT 

..... Z WATT 

-65°C TO +175°C 

100 IWAO.C. 


1 Hull ii 

ELECTRICAL SPECIFICATIONS AT TA = 25°C (UNLESS OTHERWISE SPECIF!EJ 

3) . 

TEST CURRENT 
FOR Vz.Zz, 
AND Tc 
(mAdc) 

El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

NASA 

PART NUMBER 

ZENER V 
(V2 
MIN 
(VDC) 

fOLTAGE 

.) 

MAX 

(VDC) 

MAXIMUM 

ZENER 

IMPEDANCE 

(OHMS) 

VOLTAGE TEMPERATURE 
COEFFICIENT (TC) 
(-50 o C/+25 o CA100°C) 
(%/°C) 


1010441-1 

19.38 

21.42 

60 1 

i.0025 


7.5 1 

1N2767A 

1010441-2 

19,38 

20.40 

60 

+ .0025 
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NOTES: 

ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS CONTAINED IN ND 10154-04, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF ND 1002054* UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF 
THIS DRAWING. LIFE TEST CONDITIONS SHALL BE THE 
SAME AS BURN-IN CONDITIONS. 

: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE 
WITH ND 1002129. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PLATED IRON-NICKEL-COBALT ALLOY 
(KOVAR) PER ND1015402. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
TYPE DESIGNATION; DATE CODE; LOT CODE AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON 
THE PART, IN ACCORDANCE WITH MIL-STD-130. MARKING 
OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MIL-P-19491 AND SHALL 
INCLUDE THE NASA DRAWING NUMBER AND REVISION LETTER. 
MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

ELECTRICAL REQUIREMENTS PER TABLE II 
ZENER VOLTAGE (Vz) 

DYNAMIC IMPEDANCE (Zz) 

TEMPERATURE COEFFICIENT (Tc) 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II. 

MAXIMUM RATINGS: PER TABLE I 
STORAGE TEMPERATURE: -65<>C TO ♦175°C. 

THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): 

POWER DISSIPATION: 


REVISIONS 


DESCRIPTION 


DATE APPD. 


100°C Iio°C 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 

POWER DISSIPATION: 50# OF 100°C AMBIENT TEMPERATURE 
RATING (DIODE IN VOLTAGE BREAKDOWN CONDITION). 
MOUNTING: BY CLIPS 1/2 INCH i 1/16 INCH FROM DIODE 
BODY. 


-CATHODE 
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SYM 

DESCRIPTION 

DATE 

APPD. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: * .01% OF INITIAL VALUE 
DYNAMIC IMPEDANCE: t 5% OF INITIAL VALUE 


IFOR INFORMATION ONLY 

CLASS B RELEASE TDR No. CTkOtL— DATE 


TABLE I 


ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C i 

(UNLESS OTHERWISE SPECIFIED) | 

POWER DISSIPATION 

JUNCTION AND STORAGE 
TEMPERATURE 

DERATING ABOVE 
25° C 

ZENER CURRENT 


-65°C TO ♦175°C 




TABLE II 


ELECTRICAL SPECIFICATIONS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) ] 

NASA 

PART NUMBER 

ZENER VOLTAGE 
(VZ) 

MAXIMUM 

DYNAMIC 

IMPEDANCE 

(OHMS) 

MAXIMUM TEMPERATURE 
COEFFICIENT (TC) 
(-50°CA25°CA100°C) 
C %/°C ) 

MAXIMUM VOLTAGE 
CHANGE OVER AT 
(-50 o CA25°CAl00°C) 
(mVdc) 

TEST CURRENT 

for vz,z z , 

AND TC 
(mAdc) 

El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

MANUFACTURER'S 

TYPE DESIGNATION 
(FOR REF ONLY) 

MIN 

(VDC) 

MAX 

(VDC) 

101044-1-1 

19.38 

21.42 

60 

1.0025 

150 
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NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE 
DROP) ARE BASED ON A DC CURRENT FLOW THROUGH 
THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 

2. DYNAMIC IMPEDANCE IS DETERMINED BY SUPERIMPOS¬ 
ING A 60 CYCLE AC RMS CURRENT EQUAL TO 1 mA ON 
THE DC TEST CURRENT AND MEASURING THE AC VOLTAGE 
DEVELOPED ACROSS THE DIODE, Zz = E(AC)/I(AC). 
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REQUIREMENTS: 

“"BE RESISTORS SHALL MEET THE GENERAL REQUIREMENTS OF 
MIL-R-93 «|TH THE EXCEPTIONS AND ADDITIONS BELOW. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-93, LEVEL A. 


DASH 
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NOM 

RESISTANCE 
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750 -a 
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SYM 

REVISIONS 

OEKRIPTION 

DATS 

APPROVAL 

B 

REPLACES REV A WITH CHANGES 
AND UPGRADED TO CLASS A 
RELEASE PER TDRR 0ZZ37 

_i 

< o/l 


THE COMPLETE PART NUMBER IS 
THIS DRAWING NUMBER PLUS 
APPLICABLE DASH NUMBER. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RATINGS: ALL REQUIREMENTS AT 25 * 2°C WITH INFINITE 
HEATSINK OR OIL BATH UNLESS SPECIFIED. 

DC RESSSTAnCE: PER TA5LE. 

RESISTANCE TOLERANCE: * 0.01* (100 PPM). 

POINTS OF MEASUREMENT: MEASURE ABSOLUTE RESISTANCE 
BETWEEN POINTS ON LEADS 1.687 t .020 INCHES APART. 
LEADS MUST BE STRAIGHT. 

MECHANICAL REQUIREMENTS: 

LEAD MATERIAL: TINNED COPPER 

MARKING: PER MIL-STD-130 EACH RESISTOR SHALL BE MARKED 
WITH THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 
DATE CODE, ABSOLUTE RESISTANCE VALUE AND TOLERANCE. 

THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. EACH CONTAINER SHALL ALSO CON¬ 
TAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND REVI¬ 
SION LETTER IF ANY. 


Sir DIA (NO. 20 AWG) 



DESIGN REQUIREMENTS: 

DIELECTRIC WITHSTANDING VOLTAGE: NO RESISTANCE CHANGE, 
GREATER THAN 10 PPM AT 500 VOLTS RMS. 

LIFE (STABILITY): 20 PPMAEAR AT 2 HOURS PER DAY OPERA¬ 
TION AT LEAST 10 HOURS BETWEEN OPERATIONS. 

RESISTANCE TEMPERATURE COEFFICIENT: 5 PPM/°C BETWEEN 
-45°C AND ♦85°C. 

SHOCK: NO RESISTANCE CHAN6E, GREATER THAN 10 PPM. 
VIBRATION: NO RESISTANCE CHANGE, GREATER THAN 10 PPM. 
POWER RATING: 1/4 WATT IN FREE AIR; DERATED TO 0 WATTS 
AT 85°C. 

PER THE GENERAL REQUIREMENTS OF MIL-R-93 EXCEPT AS MODI¬ 
FIED HEREIN. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL: 

THESE RESISTORS SHALL MEET THE GENERAL REQUIREMENTS OF 
MlL-R-93 WITH THE EXCEPTIONS AND ADDITIONS BELOW. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS SPECIFIED 
IN NO 1002057, UNLESS MODIFIED OR AMENDED BY THE DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 10154 - 04 , CLASS 2 . 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRE¬ 
SCRIBED BY MIL-D-70327. 

PACKAGING: UNITS SHALL BE PACKAGED PER MlL-R-93, LEVEL A. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RATINGS: ALL REQUIREMENTS AT 25 i 2°C WITH INFINITE 
HEATSINK OR OIL BATH UNLESS SPECIFIED. 

DC RESISTANCE: PER TABLE 

RESISTANCE TOLERANCE: t 0.01* (100 PPM). 

POINTS OF MEASUREMENT: MEASURE ABSOLUTE RESISTANCE 
BETWEEN POINTS ON LEADS 1.687 t .020 INCHES APART. 
LEADS MUST BE STRAIGHT. 

MECHANICAL REQUIREMENTS: 

LEAD MATERIAL: TINNED COPPER. 

MARKING: PER MIL-STD-130 EACH RESISTOR AND CONTAINER 
SHALL BE MARKED WITH THE MANUFACTURER'S NAME OR 
SYMBOL, TYPE NUMBER, ABSOLUTE RESISTANCE VALUE AND 
TOLERANCE, WATTAGE. EACH CONTAINER SHALL ALSO CON¬ 
TAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND 
REVISION,LETTER IF ANY. 


DESIGN REQUIREMENTS: 

DIELECTRIC WITHSTANDING VOLTAGE: NO RESISTANCE CHANGE, 
GREATER THAN 10 PPM. 

LIFE (STABILITY): 20 PPM/YEAR AT 2 HOURS PER DAY OPERA¬ 
TION AT LEAST 10 HOURS BETWEEN OPERATIONS. 

RESISTANCE TEMPERATURE COEFFICIENT: 5 PPM/°C BETWEEN 
-45°C AND ♦85°C. 

SHOCK: NO RESISTANCE CHANGE, GREATER THAN 10 PPM. 
VIBRATION: NO RESISTANCE CHANGE, GREATER THAN 10 PPM. 
POWER RATING: 3/4 WATT IN FREE AIR; DERATED TO 0 WATTS 
AT 85°C. 

PER THE GENERAL REQUIREMENTS OF MlL-R-93 EXCEPT AS MODI¬ 
FIED HEREIN. 
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REQUIREMENTS: 

GENERAL: 

THESE RESISTORS SHALL MEET THE GENERAL REQUIREMENTS OF 
MIL-R-93 WITH THE EXCEPTIONS AND ADDITIONS BELOW. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 10154-00, CUSS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002057 UNLESS MODIFIED OR AMENDED BY THE DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-93 LEVEL A. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRE¬ 
SCRIBED BY MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RATINGS: ALL REQUIREMENTS AT 25 t 2°C WITH INFINITE 
HEATSINK OR OIL BATH UNLESS SPECIFIED. 

DC RESISTANCE: PER TABLE. 

RESISTANCE TOLERANCE: SEE TABLE 
POINTS OF MEASUREMENT: MEASURE ABSOLUTE RESISTANCE 
BETWEEN POINTS ON LEADS 1.667 t .020 INCHES APART. 
LEADS MUST BE STRAIGHT. 

MECHANICAL REQUIREMENTS: 

LEAD MATERIAL: TINNED COPPER. 

MARKING: PER MIL-STD-130 EACH RESISTOR AND CONTAINER 
SHALL BE MARKED WITH THE MANUFACTURER'S NAME OR 
SYMBOL, TYPE NUMPER, ABSOLUTE RESISTANCE VALUE AND 
TOLERANCE, WATTALE. EACH CONTAINER SHALL ALSO CON¬ 
TAIN THE NASA DRAWIN6 NUMBER, DASH NUMBER, AND 
REVISION LETTER IF ANY. 


DESIGN REQUIREMENTS: 

POWER RATING: 1/8 WATT IN FREE AIR: DERATED TO 0 WATTS 
AT 85°C. 

RESISTANCE TEMPERATURE COEFFICIENT: 5 PPM/°C BETWEEN 
AND +85°C 

LIFE (STABILITY): *30 PPM/YEAR AT 2 HOURS PER DAY OPERA¬ 
TION AT LEAST 10 HOURS BETWEEN OPERATIONS. 

PER THE GENERAL REQUIREMENTS OF MIL-R-93 EXCEPT AS MODIFIED 
BY THIS DRAWING. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL: 

THESE RESISTORS SHALL MEET THE GENERAL REQUIREMENTS OF 
MlL-R-93 WITH THE EXCEPTIONS AND ADDITIONS BELOW. 
PACKAGING: UNITS SHALL BE PACKAGED PER MlL-R-93 LEVEL A. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RATINGS: ALL REQUIREMENTS AT 25 ± 2°C WITH INFINITE 
HEATSINK OR OIL BATH UNLESS SPECIFIED. 

DC RESISTANCE: PER TABLE. 

RESISTANCE TOLERANCE: SEE TABLE. 

POINTS OF MEASUREMENT: MEASURE ABSOLUTE RESISTANCE 
BETWEEN POINTS ON LEADS 1.687 i .020 INCHES APART. 
LEADS MUST BE STRAIGHT. 

MECHANICAL REQUIREMENTS: 

LEAD MATERIAL: TINNED COPPER. 

MARKING: PER MIL-STD-130 EACH RESISTOR SHALL BE MARKED 
WITH THE MANUFACTURER’S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 
DATE CODE, ABSOLUTE RESISTANCE VALUE AND TOLERANCE. 

THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. EACH CONTAINER SHALL ALSO CON¬ 
TAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND REVI¬ 
SION LETTER IF ANY. 


DESIGN REQUIREMENTS: 

POWER RATING: 1/8 WATT IN FREE AIR: DERATED TO 0 WATTS 
AT 85°C 

RES I STANCE'TEMPERATURE COEFFICIENT: 5 PPM/°C BETWEEN 
-4-5°C AND +85°C. 

LIFE (STABILITY): 30 PPM/YEAR AT 2 HOURS PER DAY OPERA¬ 
TION AT LEAST 10 HOURS BETWEEN OPERATIONS AT 25°C AT RATED POWER AND VOLTAGE 
PER THE GENERAL REQUIREMENTS OF MlL-R-93 EXCEPT AS MODIFIED 
BY THIS DRAWING. 

RATED CONTINUOUS WORKING VOLTAGE: E = TFTT 
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MOTICt - WHM SOVIRNSINT DRAWINGS. *«CIJ'CATIONS OR OTMIR DATA 
ARC USCD FOR ARY PURPOSE OTHER THAR IR CONNECTION WIYM A DlFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATIOR. ™* 

MERT THEREBY INCURS RO RCSPORSIBILITY ROR ARY <»UCATION •"*TSO f V | IN. 

AND THE PACT THAT THE GOVERNMENT MAY HAVE FORMULATED^ FURRISHED. OR 
IR ARY WAY SUPPLIED THE SAID DRAWINGS SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED BY IMPLICATION OR OTHER *'« * * 1 " * 

LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATI°R °R COh« Y - 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE USE OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 

REQUIREMENTS: 

1 GENERAL: _ 

A THESE RESISTORS SHALL MEET THE GENERAL REQUIREMENTS OF 
MIL-R-93 WITH THE EXCEPTIONS AND ADDITIONS BELOW. 

B. PACKAGING: UNITS SHALL BE PACKAGED PER MIL-R-93 LEVEL A. 

C INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

1 RATINGS: ALL REQUIREMENTS AT 25 ± 2°C WITH INFINITE 

HEATSINK OR OIL BATH UNLESS SPECIFIED. 

2 DC RESISTANCE: PER TABLE. 

3 RESISTANCE TOLERANCE: SEE TABLE. 

4 POINTS OF MEASUREMENT: MEASURE ABSOLUTE RESISTANCE 

BETWEEN POINTS ON LEADS 1.687 * .020 INCHES APART. 
LEADS MUST BE STRAIGHT. 

B. MECHANICAL REQUIREMENTS: 

1 LEAD MATERIAL: TINNED COPPER. 

2 MARKING: PER MlL-STD-130 EACH RESISTOR SHALL (BE MARKED 

WITH THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 

THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. EACH CONTAINER SHALL ALSO CON¬ 
TAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND REVI¬ 
SION LETTER IF ANY. 


DESIGN REQUIREMENTS: 

A. POWER RATING: 1/8 WATT IN FREE AIR: DERATED TO 
AT 85°C 

B RES I STANCE‘TEMPERATURE COEFFICIENT: 5 PPM/°C BETWEEN 
-45°C AND +85°C. 

c LIFE (STABILITY): 30 PPM/YEAR AT 2 HOURS PER 
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LIFE (STABILITY): 30 PPM/YEAR AT 2 HOURS PER DAY OPERA¬ 
TION AT LEAST 10 HOURS BETWEEN OPERATIONS AT 2SX AT RATED POWER AND VOLTAGE 
PER THE GENERAL REQUIREMENTS OF MIL-R-93 EXCEPT AS MODIFIED 
BY THIS DRAWING. 

RATED CONTINUOUS WORKING VOLTAGE: E = TFTT 
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REQUIREMENTS: 

GENERAL: 

A THESE RESISTORS SHALL MEET THE GENERAL REQUIREMENTS OF 
MlL-R-93 WITH THE EXCEPTIONS AND ADDITIONS BELOW. 

B. PACKAGING: UNITS SHALL BE PACKAGED PER MlL-R-93 LEVEL A. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NDI0I5404, CLASS 2. 

INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 


RATINGS; ALL REQUIREMENTS AT 25 t 2°C WITH INFINITE 
HEATSINK OR OIL BATH UNLESS SPECIFIED. 

DC RESiSTANCE: PER TABLE. 

RESISTANCE TOLERANCE: SEE TABLE. 

POINTS OF MEASUREMENT: MEASURE ABSOLUTE RESISTANCE 
BETWEEN POINTS ON LEADS 1.687 i .020 INCHES APART. 
LEADS MUST BE STRAIGHT. 

B. MECHANICAL REQUIREMENTS: 

^ LEAD MATERIAL: TINNED COPPER. 

2 MARKING: PER NDJ0020I9 EACH RESISTOR SHALL BE MARKED 
WITH THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 

THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. EACH CONTAINER SHALL ALSO CON¬ 
TAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND REVI¬ 
SION LETTER IF ANY. 
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DESIGN REQUIREMENTS: 

A. POWER RATING: 1/8 WATT IN FREE AIR: DERATED TO 0 WATTS 
AT 85°C. 

B RESISTANCE TEMPERATURE COEFFICIENT: 

-45°C AND +85°C. 

LIFE (STABILITY): 30 PPM/YEAR AT 2 


5 PPM/°C BETWEEN 


C. 


___ ww ... _ HOURS PER DAY OPERA¬ 
TION AT LEAST 10 HOURS BETWEEN OPERATIONS AT 25^C AT RATED POWER AND VOLTAGE 
PER THE GENERAL REQUIREMENTS OF MlL-R-93 EXCEPT AS MODIFIED 
BY THIS DRAWING. _ 

RATED CONTINUOUS WORKING VOLTAGE: E = TF7T 
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REQUIREMENTS: 

GEN these RESISTORS SHALL MEET THE GENERAL REQUIREMENTS OF 
MlL-R-93 WITH THE EXCEPTIONS AND ADDITIONS BELOW. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 1015400, CLASS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002057 UNLESS MODIFIED OR AMENDED BY THE DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING: UNITS SHALL BE PACKAGED PER MlL-R-93 LEVEL A. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRE¬ 
SCRIBED BY MlL-D-70327. 

INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RATINGS: ALL REQUIREMENTS AT 25 i 2°C WITH INFINITE 
HEATSINK OR OIL BATH UNLESS SPECIFIED. 

DC RESISTANCE: PER TABLE. 

RESISTANCE TOLERANCE: SEE TABLE 
POINTS OF MEASUREMENT: MEASURE ABSOLUTE RESISTANCE 
BETWEEN POINTS ON LEADS 1.687 ± .020 INCHES APART. 
LEADS MUST BE STRAIGHT. 

MECHANICAL REQUIREMENTS: 

LEAD MATERIAL: TINNED COPPER. 

MARKING: PER MIL-STD-130 EACH RESISTOR AND CONTAINER 
SHALL BE MARKED WITH THE MANUFACTURER'S NAME OR 
SYMBOL, TYPE NUMBER, ABSOLUTE RESISTANCE VALUE AND 
TOLERANCE, WATTAGE. EACH CONTAINER SHALL ALSO CON¬ 
TAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND 
REVISION LETTER IF ANY. 


DESIGN REQUIREMENTS: 

POWER RATING: 1/8 WATT IN FREE AIR: DERATED TO 0 WATTS 
AT 85°C. 

RESISTANCE TEMPERATURE COEFFICIENT: 5 PPM/°C BETWEEN 
-45°C AND ♦85°C. 

LIFE (STABILITY): 30 PPM/YEAR AT 2 HOURS PER DAY OPERA¬ 
TION AT LEAST 10 HOURS BETWEEN OPERATIONS. 

PER THE GENERAL REQUIREMENTS OF MlL-R-93 EXCEPT AS MODIFIED 
BY THIS DRAWING. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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a REVISED AND UPGRADED TO CLASS A RELEASE. , u 
PER TDRR e> /ffC _ 


DATE APPD. 


0ESI6M TO BE III COMFOftMAHCC WITH SPECIFICATION MIL-T-27 
AND NO 1015400 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION NO 1015404, CLASS 2. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 


INSPECTION AND ACCEPTANCE* 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING* MANUFACTURER'S PART NUMBER, MANUFAC¬ 
TURER'S NAME OR SYMBOL AND TYPE DESIGNATION SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON UNIT PER MIL-STD-130. 
LEADS* LEAD MATERIAL SHALL BE NICKEL ALLOY PER ND 1015400 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT 


SCHEMATIC DIAGRAM 


INPUT 



INPUT IMPEDANCE: 30 K MIN AT NO LOAD, MEASURED AT 1 VOLT, 
800 CPS ( I- 2),Q?I 

FULL LOAD VOLTAGE STABILITY: THE OUTPUT VOLTAGES SHALL 
NOT VARY MORE THAN 0.5* FROM THE VALUE OBTAINED AT 
25°C, USING RATED LOAD AS THE AMBIENT TEMPERATURE 
IS VARIED FROM 0°C TO *71°C (SAMPLE INSPECTION) 

FINISH: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 
BULLETIN 157 (INSTRUMENT BLACK) 
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DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27-A FOR 
GRADE 5, CLASS R LIFE EXPECTANCY X, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10”* 

m Qp mercury 

THE UNIT SHALL BE CAPABLE OF OPERATION WITH 28 VOLTS, 

800 CPS INPUT. 

WORKING VOLTAGE BETWEEN WINDINGS - 

175 VOLTS MAX. INSTANTANEOUS. 

SPECIAL CONDITIONING BY SUPPLIER'. 

A. ALL TRANSFORMERS SHALL BE OPERATED (BURNED-IN) FOR 8 HRS, 

AS SPECIFIED IN MIL-T-27-A,IN THE OVERLOAD CONDITION 
(+I30*C8 112% OF RATED INPUT VOLTAGE) 

a THE TRANSFORMER PARAMETERS LISTED BELOW SHALL BE MEASURED 
PRIOR TO a UPON COMPLETION OF BURN-IN. ALL PARAMETERS SHALL BE 
WITHIN THE LIMITS SPECIFIED HEREIN. 

■ .RESISTANCE,PRIMARY a SECONDARY 
2. DIELECTRIC WITHSTANDING VOLTAGE- 
3.SECONDARY VOLTAGES a PHASE SHIFT 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING 
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REVISED AND UPGRADED TO CLASS A RELEASE 
PER TDRR O/fs-c, _ : 


NUMBERS IN 
PARAGRAPH[ 
4.7.3.2.1 ~ 

4.7.5 

4.7.6 

4.7.7 
4.7.9.3 


4.7.9.3 

4.7.9.14 

4.7.9.17 

4.7.9.18 


TABLE I _ ' 

INSPECTION TESTS 

PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27, 
SEALING 

DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS _ 

INDUCED VOLTAGE: APPLY 56 VOLTS, 1600 CPS TO LEADS I AND 2, 

SECONDARY OPEN. ___ 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. _ 

FULL LOAD VOLTAGE: WITH AN INPUT (I TO 2 ) OF 1 VOLT, 800 CPS, 

THE FULL LOAD OUTPUT VOLTAGE SHALL BE: V( 3 TO 4 )=0.545 VOLTS 

0.25% WITH A LOAD OF 33.7 K i 17. OHMS. V( 5 TO 6 )- 

0.839 V0LTS±0.25% WITH A LOAD OF 33.7 K±l % OHMS. LOADS ARE 

SIMULTANEOUS. ___ 

DC RESISTANCE (AT 25°C): R( I TO 2 ) = 290 OHMS MAXIMUM; R( 3 

TO 4 ) = 235 OHMS MAXIMUM; R(. 5 TO 6 ) = 300 MAXIMUM. 

POLARITY: LEADS 1,3 AND 5 SHALL BE OF LIKE POLARITY. _ 

NO LOAD VOLTAGE RATIO: V( 3 TO 4 )/V( 5 TO 6~1 = 0.6494 

t 1% WITH AN INPUT V( I TO 2 ) OF 1 VOLT 800 CPS._ 


WITH AN INPUT V( I TO 


PHASE SHIFT (AT FULL LOAD): 
ON EACH SECONDARY. 


0° i 0.5°. LOAD CONSISTS OF 33.7K ±1 % 
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REQUIREMENTS! 
I. GENERAL* 


| I REVISIONS B Released qi<H3 S-m~<>3 

I I SYM _ DESCRIPTION DAT! APPO. 

~ _ __ 

^ a REVISED AND UPGRADED TO CLASS A RELEASE. . 

V-' PER TORR _ m 

B REVISED PER TDRR //3ij lnELMliJll 


A. DESIGN TO K IN CONFORMANCE VITH SPECIFICATION MIL-T-27 

AND NO 1015400 (FOR LEADS) AS PROVIDED OELOR. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION NO 1015404, CUSS 2. 

C. INTERPRET IRANI NO IN ACCORDANCE NITH STANDARDS PRESCRIDED 

DY MIL-D-70327. 


1 INSPECTION AND ACCEPTANCE* 

1 A UNIT SMALL MEET ALL REQUIREMENTS OF TAOLE I. 

B. MINIMUM MARKING* MANUFACTURER'S PART NUMBER, MANUFAC¬ 

TURER'S NAME OR SYMDOL AND TYPE DESIGNATION SHALL DE 
PERMANENTLY AM LEGIBLY MARKED ON UNIT PER MIL-STD-130. 

C. LEADS* LEAD MATERIAL SHALL BE NICKEL ALLOY PER NO 1015400 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT 


SCHEMATIC DIAGRAM 


INPUT 



D. INPUT IMPEDANCE: 30 K MIN AT NO LOAD, MEASURED AT 1 VOLT, 
800 CPS ( I-2),Q?I 

E FULL LOAD VOLTAGE STABILITY: THE OUTPUT VOLTAGES SHALL 
NOT VARY MORE THAN 0.5* FROM THE VALUE OBTAINED AT 
25°C, USING RATED LOAD AS THE AMBIENT TEMPERATURE 
IS VARIED FROM 0°C TO ^lOC (SAMPLE INSPECTION) 

F.FINISH: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 
BULLETIN 157 (INSTRUMENT BUCK) 
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3. DESIGN REQUIREMENTS: 

A THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27-A FOR 
GRADE 5, CLASS R LIFE EXPECTANCY X, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

B THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 


EXPOSURES: 

(i) HIGH TEMPERATURE: 
(0 LOW TEMPERATURE: 

<S> 


71°C OPERATING 
-18°C OPERATING 

VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

9) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10 -4 
m qp mercury 

®THE UNIT SHALL BE CAPABLE OF OPERATION WITH 28 VOLTS, 

800 CPS INPUT. 

C WORKING VOLTAGE BETWEEN WINDINGS 
175 VOLTS MAX. INSTANTANEOUS. 

4 SPECIAL CONDITIONING BY SUPPLIER'. 

A Al I TRANSFORMERS SHALL BE OPERATED (BURNED-IN) FOR 8 HRS, 

AS'SPECIFIED IN MIL-T-27-A, IN THE OVERLOAD CONDITION 
(+I30*ca 112% OF RATED INPUT VOLTAGE) 

B. THE TRANSFORMER PARAMETERS LISTED BELOW SHALL BE MEASURED 
PRIOR TO ft UPON COMPLETION OF BURN-IN. ALL PARAMETERS SHALL BE 
WITHIN THE LIMITS SPECIFIED HEREIN. 

I.RESISTANCE,PRIMARY a SECONDARY 

2. DIELECTRIC WITHSTANDING VOLTAGE- 

3. SECONDARY VOLTAGES a PHASE SHIFT 
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INSPECTION TESTS_ . _ 


TEST PROCEDURES SHALL BE IN ACCORDANCE WITH MIL T 27 


SEALING: IMMERSE IN LIQUID AS INDICATED______ 


DIELECTRIC STRENGTH : APPLY 5 00 VO LTS (RMS) BETWEEN WINDINGS _ 
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0.25% WITH A LOAD OF 33.7 K ± 17. OHMS. V( 5 TO 6 )= 
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SIMULTANEOUS. _ ____ _ 


DC RESISTANCE (AT 25°C): R( I TO 2 ) = 2901OHMS MXIMUM; R( 3 

TO 4 ) = 235 OH MS MAXIM UM; R(. 5 TO 6 ) = 300 MAX IMUM.-. 


POLARITY: L EADS I , 3 AND 5 S HALL BE OF LIKE POLARITY. ___ 


NO LOAD VOLTAGE RATIO; V( 3 TO 4 )/V( 5^0 6 > = 0.6494 

t 1% WITH AN INP UT V( I TO 2 ) OF 1 VOLT 800 CPS. -;- 


PHASE SHIFT (AT FULL LOAD): 0° i 0.5°. LOAD CONSISTS OF 33.7K ±1 % 

ON EACH SECONDARY._____ 
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REQUIREMENTS: 

GENERAL: 


CLASS B RELEASE TDR No. 


0l+(3> 


DATE 


DESIGN TO BE IN CONFORMANCE VITH SPECIFICATION MIL-T-27 
AND NO 1015401 (FOR LEADS) AS PROVIDED BELOV. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION NO 1015404, CUSS 2. 
INTERPRET DRAWING IN ACCORDANCE VITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER'S PART NUMBER, MANUFAC¬ 
TURER'S NAME OR SYMBOL AND TYPE DESIGNATION SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON UNIT PER MIL-STD-130. 
LEADS: LEAD MATERIAL SHALL BE NICKEL ALLOY PER NO 1015400 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT 


INPUT IMPEDANCE: 30 K MIN AT NO LOAD, MEASURED AT 1 VOLT, 
800 CPS ( I-2),Q = I 

FULL LOAD VOLTAGE STABILITY: THE OUTPUT VOLTAGES SHALL 
NOT VARY MORE THAN 0.5% FROM THE VALUE OBTAINED AT 
25°C, USING RATED LOAD AS THE AMBIENT TEMPERATURE 
IS VARIED FROM 0°C TO *71°C (SAMPLE INSPECTION) 

FINISH: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 
BULLETIN 157 (INSTRUMENT BUCK) 
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DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MILT-27-A FOR 
GRADE 5, CLASS R LIFE EXPECTANCY X, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 

mm qp mercury 

THE UNIT SHALL BE CAPABLE OF OPERATION WITH 28 VOLTS, 

800 CPS INPUT. 

WORKING VOLTAGE BETWEEN WINDINGS 
175 VOLTS MAX. INSTANTANEOUS. 

SPECIAL CONDITIONING BY SUPPLIER*. 

A. ALL TRANSFORMERS SHALL BE OPERATED (BURNED-IN)FOR 8 HRS, 

AS SPECIFIED IN MIL-T-27-A,IN THE OVERLOAD CONDITION 
(+I30*C 8 112% OF RATED INPUT VOLTAGE) 

B. THE TRANSFORMER PARAMETERS LISTED BELOW SHALL BE MEASURED 
PRIOR TO a UPON COMPLETION OF BURN-IN.ALL PARAMETERS SHALL BE 
WITHIN THE LIMITS SPECIFIED HEREIN. 

(.RESISTANCE,PRIMARY a SECONDARY 

2. DIELECTRIC WITHSTANDING VOLTAGE 

3. SECONDARY VOLTAGES a PHASE SHIFT 
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INDUCED VOLTAGE: APPLY 56 VOLTS, 1600 CPS TO LEADS I AND 2, 

SECONDARY OPEN. __ 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. _ 

FULL LOAD VOLTAGE: WITH AN INPUT (RED TO BLACK) OF 1 VOLT, 800 CPS, 
THE FULL LOAD OUTPUT VOLTAGE SHALL BE: V( 3 TO 4 ) = 0.545 

± 0.005 VOLTS WITH A LOAD OF 33.7K OHMS. V( 5 TO 6 )= 

0.839 * 0.009 VOLTS WITH A LOAD OF 33.7K OHMS. LOADS ARE 

SIMULTANEOUS. ___ 

DC RESISTANCE (AT 25°C): R( I TO 2 ) = 290 OHMS MAXIMUM; R( 3 


DC RESISTANCE (AT 25°C): R( I TO 
• TO 4 ) = 235 OHMS MAXIMUM; R( 

POLARITY: LEADS 1,3 AND 5 
NO LOAD VOLTAGE RATIO: V( 3 TO 

t 1% WITH AN INPUT V( I TO 2 
PHASE SHIFT (AT FULL LOAD): 0° i 0 
EACH SECONDARY. 


I TO 2 ) = 290 OHMS MAXIMUM; R( 3 

UM; R(. 5 TO 6 ) = 300 MAXIMUM. 

ND 5 SHALL BE OF LIKE POLARITY. _ 

TO 4 )/V( 5 TO 6 ) = 0.6494 
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0° i 0.5°. LOAD CONSISTS OF 33.7K OHMS ON 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN NO 1015404 CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS SPECIFIED 
IN NO 1002057 UNLESS MODIFIED OR AMENDED BY THE DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R- 
10509, STYLE RN75, CHARACTERISTIC C, TOLERANCE F; EX¬ 
CEPT AS SPECIFIED HEREIN. 

PACKAGING: UNIT SHALL BE PACKED PER MIL-R-10509 LEVEL A. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE: PER TABLE 

RESISTANCE TOLERANCE: ±1% 

MECHANICAL REQUIREMENTS: 

LEADS: IRON-NICKEL ALLOY, COPPER CUD, GOLD PUTED PER 
ND PS 1015401. A CERTIFICATE OF COMPLI¬ 
ANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH LOT 
SHIPPED. 

MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER'S 
NAME AND/OR SYMBOL, TYPE NUMBER, RESISTANCE VALUE, 
TOLERANCE, CODE DESIGNATION OF TEMPERATURE COEFFI¬ 
CIENT AND CODE DATE OF MANUFACTURE. MARKIN6 OF UNIT 
PACKA6ES AND EXTERIOR SHIPPING CONTAINERS SHALL IN¬ 
CLUDE NASA DRAWING NUMBER, DASH NUMBER, AND REVISION 
LETTER, if ANY. 


DESIGN REQUIREMENTS: 

RN75 PER MIL-R-10509 EXCEPT AS MODIFIED BY THIS DRAWING. 

EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE IN 
THE SAME PUNE, THROUGH 90° IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED IN FOR 100 HOURS AT RATED 
POWER. POWER DISSIPATION (1/2W) AT 125°C. ALL UNITS 
EXHIBITING MORE THAN 0.5 % VARIATION FROM INITIAL VALUE 
OR DRIFTING OUT OF SPECIFIED TOLERANCE SHALL BE RE¬ 
JECTED. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154.04-, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002057 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAW¬ 
ING. 

UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R- 
10509, STYLE RN75, CHARACTERISTIC C, TOLERANCE F; EXCEPT 
' AS SPECIFIED HEREIN. 

PACKAGING: UNIT SHALL BE PACKED PER MIL-R-10509, LEVEL A. 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE: PER TABLE 

RESISTANCE TOLERANCE: ± 1% 

MECHANICAL REQUIREMENTS: 

LEADS: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED PER 
ND PS 10154-01. A CERTIFICATE OF COMPLIANCE.TO THIS 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

MARKING: THE MANUFACTURER’S NAME OR SYMBOL, THE NASA 

DRAWING NUMBER,DASH NUMBER(lF ANY), REVISION LETTER,AND DATE 
CODE SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
PART PER MlL-STD-130. ALSO INDICATE RESISTANCE VALUE, 
TOLERANCE, CODE DESIGNATION OF TEMPERATURE COEFFICIENT. 
THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAW¬ 
ING NUMBER, DASH NUMBER, AND REVISION LETTER. 


DESIGN REQUIREMENTS: 

RN75 PER MlL-R-10509 EXCEPT AS MODIFIED BY THIS DRAWING. 
POWER RATING; t WATT AT +I25*C. DERATING LINEAR TO+l75 fl G 
TEMPERATURE G0EFFICIENT:tl50 PPM/'C B5°C T0+I75*C) 

MAX. CONTINOUS WORKING VOLTAGE: 500 VOLTS 1 
DIELECTRIC WITHSTANDING VOLTAGE; 900 VOLTS 



SPECIAL CONDITIONING BY SUPPLIER. 

BURN-IN: UNITS .SHALL BE BURNED IN FOR TOO HUJRS AT RATED 
POWER. POWER DISSIPATION ( IW ) AT 125°C. ALL UNITS. 
EXHIBITING MORE THAN 0.5% VARIATION FROM INITIAL 
VALUE OR DRIFTING OUT OF SPECIFIED TOLERANCE SHALL 
, BE REJECTED. UNITS SHALL BE WITHIN SPECIFIED 
TOLERANCE BEFORE BURN-IN 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034- FOR THIS DRAWING 
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NOTICE — WMtN 60VERHNEHT DRANINCS. EVSCIFICATIOWr CW OTHER DATA 
AM USED FOR AWT FURFOEE OTHER THAW IN CONRBCYIW WITH A DEFINITELY 
■ELATED ROVERNNENT NOCUHMINT OMNATIOM. THE u "i T *0*J* T ** _*®J*5J* 
WENT THEREBY INCURS NO RtEFOHSIRIUTY NOR ANT ORL 1 6ATJON "^* T *®‘ Vl 
AND THE FACT THAT THE ROVSRNNCNT NAT HAVE FORNVlATEO_ r U**'*"*° .•* 
IN ANT WAT WmilD THE SAID ORAWINRS SPECIFICATIONS OR OTHER 
NOT TO M MRAROEO RT INDICATION OR OTHBRWI SEAS 'N ANT “V*"*" 
LICENSINC THE HOLDER ON ANT OTHER PERSON OR CORPORATION^OR CONVET. 
INS ANT RISHTS OR PERNISSION TO NANUFACTURE SELL ANT 

PATENTED INVENTION THAT NAT IN ANT WAT RE RELATES THERETO. 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002057 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAW- 
IN6 

UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R- 
10509, STYLE RN75, CHARACTERISTIC C, TOLERANCE F; EXCEPT 

y AS SPECIFIED HEREIN. . 

PACKAGING: UNIT SHALL 8E PACKED PER MIL-R-10509, LEVEL A. 

INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE: PER TABLE 
RESISTANCE TOLERANCE: t 1% 

MECHANICAL REQUIREMENTS: 

LEADS: WELDABLE, grade a NICKEL (ALLOY 200) IN accordance 

WITH NO.1015400. A CERTIFICATE OF COMPLIANCE.TO THIS 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

MARKING: THE MANUFACTURER’S NAME OR SYMBOL, THE NASA 

DRAWING NUMBER.DASH NUMBER (IF ANY), REVISION LETTER, AND DATE 
CODE SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
PART PER MlL-STD-130. ALSO INDICATE RESISTANCE VALUE, 
TOLERANCE, CODE DESIGNATION OF TEMPERATURE COEFFICIENT. 
THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAW¬ 
ING NUMBER, DASH NUMBER, AND REVISION LETTER. 


DESIGN REQUIREMENTS: 

RN75 PER MlL-R-10509 EXCEPT AS MODIFIED BY THIS DRAWING. 
POWER RATING: 1 WATT AT +I25*CJDERATING LINEAR T0+I75°G 
TEMPERATURE COEFFICIENT! *150 PPM/*C f55°C TO+175'C) 

MAX. CONTINOUS WORKING VOLTAGE: 500 VOLTS , 

DIELECTRIC WITHSTANDING VOLTAGE: 900 VOLTS 


SPECIAL CONDITIONING BY SUPPLIER. 

BURN-IN: UNITS .SHALL BE BURNED IN FOR 100 HUIRS AT RATED 
POWER. POWER DISSIPATION ( IW ) AT 125°C. ALL UNITS 
EXHIBITING MORE THAN 0.5* VARIATION FROM INITIAL 
VALUE OR DRIFTING OUT OF SPECIFIED TOLERANCE SHALL — 
. BE REJECTED. UNITS SHALL BE WITHIN SPECIFIED — 

TOLERANCE BEFORE BURN-IN _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICt - WMtR GOVfRIlHINT DRAWING* *” C '/'5» T It 
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RfLATtD GOVtRNWfRY FROCURtMlNT OMAATIOM TM * “"i T *°A T Wf■ 

HINT TNtRCBV INCURS MO AiSFOMSIilUTT MO# AMY oa LI SAT IOM 
AMO TMt FACT THAT THf COVfRNMINT HAY MAVC ^*»*“'* 

IM AMY WAY SUFFLItO TMt SAID DRAWINGS. SPfCIFICATIORS OR OTMIR OATAIf 
MOT TO at RtGAROfD MY IHFLICATIOM OROTMf■»'“** " * 

LICENSING TMt MOLOCH OH ANY OTHtH Ft WON OH CORPORATION. OR CONVtY- 
»M« AMY HICMTt OH FCHMIttlOM TO MANUFACTURt. MM. OO MLL AMT 
FATtMTtO IMVtMTKM THAT MAY IN AMY WAY OC MLATtO TMCMCTO. 

REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS *ND KFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 

b. suppliers'shall N conform 7 ?o 2 the QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404-, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002057 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAW- 
IN6 

o. UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MlL-R- 
. 10509, STYLE RN75, CHARACTERISTIC C, TOLERANCE F; EXCEPT 
y AS SPECIFIED HEREIN. „ , 

E. PACKAGING: UNIT ShaLL BE PACKED PER UIL-R-1C309, LEVEL A, 

# 

2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

1. RESISTANCE: PER TABLE 

2. RESISTANCE TOLERANCE: t 1% 

B. MECHANICAL REQUIREMENTS: 

1. LEADS* GOLD PLATED NICKEL IN ACCORDANCE - 

WITH NO'1015400. A CERTIFICATE OF COMPLIANCE. TO THIS 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

2. MARKING: THE MANUFACTURER’S NAME OR SYMBOLTHENASA 

DRAW ING NUMBER.DASH NUMBER (IF ANY), REVISION LETTER, AND DATE 
CODE SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
PART PER MlL-STD-130. ALSO INDICATE RESISTANCE VALUE, 
TOLERANCE, COCE DESIGNATION OF TEMPERATURE COEFFICIENT. 
THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAW¬ 
ING NUMBER, DASH NUMBER, AND REVISION LETTER. 


DESIGN REQUIREMENTS: 

RN75 PER MlL-R-10509 EXCEPT AS MODIFIED BY THIS DRAWING. 
POWER RATING; 1 WATT AT +I25*CJDERATING LINEAR T0+I7S°G 
TEMPERATURE G0EFFICIENT:tl50 F'PM/’c BS°C T0+I75*C) 

MAX. CONTINOUS WORKING VOLTAGE: 500 VOLTS ., 

DIELECTRIC WITHSTANDING VOLTAGE: 900 VOLTS 


SPECIAL CONDITIONING BY SUPPLIER. 

A. BURN-IN: UNITS .SHALL BE BJRNEO IN FOR TOO HOJRS AT RATED 
POWER. POWER DISSIPATION ( IW ) AT 125°C. ALL UNITS 
EXHIBITING MORE THAN 0.5# VARIATION FROM INITIAL 
VALUE OR DRIFTING OUT OF SPECIFIED TOLERANCE SHALL 
BE REJECTED. UNITS SHALL BE WITHIN SPECIFIED — 

TOLERANCE BEFORE BURN-IN _ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

i. GENERAL: 

INTERPRET DRAWING 


A. 


IN ACCORDANCE WITH STANDARDS PRESCRIBED 6* MIL -D-70327. 


B. 


C. 


D. 


SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002057 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS SECTION OF THIS DRAW¬ 
ING. 

UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R- 
10509, STYLE RN75, CHARACTERISTIC C, TOLERANCE F; EXCEPT 
' AS SPECIFIED HEREIN. 

PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING 
PER ND 1002215, CLASS l, CODE 2. 


INSPECTION AND ACCEPTANCE: 

A- ELECTRICAL REQUIREMENTS: 

1. RESISTANCE: PER TABLE 

2. RESISTANCE TOLERANCE: 

B. MECHANICAL REQUIREMENTS: 

LEADS: gold plated nickel 


11 * 


1 . 


2 . 


IN ACCORDANCE 

WITH NO 1015400. A CERTIFICATE OF COMPLIANCE TO THIS 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 

MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 

DRAWING NUMBER.D ASH NUMBER (IF ANY), REVISION LETTER,AND DATE 
CODE SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE 
PART PER MlL-STD-130. ALSO INDICATE RESISTANCE VALUE, 
TOLERANCE, CODE DESIGNATION OF TEMPERATURE COEFFICIENT. 
THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. MARKING OF UNIT PACKAGES AND 
EXTERIOR SHIPPING CONTAINERS SHALL INCLUDE NASA DRAW¬ 
ING NUMBER, DASH NUMBER, AND REVISION LETTER. 


3. DESIGN REQUIREMENTS: 

RN75 PER MlL-R-105P9 EXCEPT AS MODIFIED BY THIS DRAWING. 

POWER RATING 11 WATT AT +125*0. DERATING LINEAR TO-H75 8 G 
TEMPERATURE COEFFICIENT: t ISO PPM/*c Asst TO'+ 175*0) 

MAX. CONTINOUS WORKING VOLTAGE: 500 VOLTS 
DIELECTRIC WITHSTANDING VOLTAGE: 900 VOLTS 


4. 


SPECIAL CONDITIONING BY SUM lIER. 

A. BURN-IN: UNITS .SHALL BE BURNED IN FOR 100 HUJRS AT RATED 
POWER. POWER DISSIPATION ( lw ) AT 125°C. ALL UNITS, 
EXHIBITING MORE THAN 0.5# VARIATION FROM INITIAL 
VALUE OR DRIFTING OUT OF SPECIFIED TOLERANCE SHALL 
• BE REJECTED. UNITS SHALL BE WITHIN SPECIFIED 
TOLERANCE BEFORE BURN-IN 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS SPECIFIED IN NO 1015404- CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002057 UNLESS MODIFIED OR AMENDED BY THE DESI6N 
REQUIREMENTS SECTION OF THIS DRAWING. 

UNITS SHALL MEET THE REQUIREMENTS OF SPECIFICATION MIL-R- 
10509, STYLE RN75, CHARACTERISTIC C, TOLERANCE F; EX¬ 
CEPT AS SPECIFIED HEREIN. 

PACKAGING: UNIT SHALL BE PACKED PER MIL-R-10509 LEVEL A. 


. INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE: PER TABLE 
RESISTANCE TOLERANCE: ±1 % 

MECHANICAL REQUIREMENTS: j 

LEADS: IRON-NICKEL ALLOY, COPPER CUD, GOLD PUTED PER 
ND PS 1015401. A CERTIFICATE OF COMPLI¬ 
ANCE TO THIS REQUIREMENT SHALL ACCOMPANY EACH LOT 
SHIPPED. 

MARKING: MARK UNITS PER MIL-STD-130 WITH MANUFACTURER’S 
NAME AND/OR SYMBOL, TYPE NUMBER, RESISTANCE VALUE, 
TOLERANCE, CODE DESIGNATION OF TEMPERATURE COEFFI¬ 
CIENT AND CODE DATE OF MANUFACTURE. MARKING OF UNIT 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL IN¬ 
CLUDE NASA DRAWING NUMBER, DASH NUMBER, AND REVISION 
LETTER, if ANY. 


DESIGN REQUIREMENTS: 

RN75 PER MIL-R-10509 EXCEPT AS MODIFIED BY THIS DRAWING. 

EACH LEAD SHALL BE CAPABLE C. THSTANDING TWO (2) BENDS 
UNDER A TWO (2) POUND VERTICAL PULL (LEADS VERTICAL 
WITH RESPECT TO UNIT BODY). TWO (2) BENDS SHALL BE 
ACCOMPLISHED BY M0VIN6 THE BODY OF THE UNIT, WHILE IN 
THE SAME PUNE, THROUGH 90° IN ONE DIRECTION, THEN BACK 
180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO MECHANICAL DAMAGE OR UCK OF 
PERFORMANCE SHALL BE EVIDENCED AFTER THE TEST. 


SHEET 1 
REVISION STA 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED IN FOR 100 HOURS AT RATED 
POWER. POWER DISSIPATION (1/2W) AT 125°C. ALL UNITS 
EXHIBITING MORE THAN 0.5* VARIATION FROM INITIAL VALUE 
OR DRIFTING OUT OF SPECIFIED TOLERANCE SHALL BE RE¬ 



PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL REQUIREMENTS: „ ___ 

INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF NO 1015404-, CLASS 2. 

QUALIFICATION REQUIREMENTS: UNITS SHALL MEET THE QUALIFI¬ 
CATION REQUIREMENTS OF ND 1002049 UNLESS 
MODIFIED OR AMENDED BY THE DESIGN REQUIREMENTS SECTION 
OF THIS DRAWING. 

PACKAGING AND SHIPPING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
CTJICKS AXD PACKED SUFFICIENTLY SECURE TO prevent 
CONTACT DURING TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. 0 ( 1 *'/ DATEW^& 


INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE VALUE: AS INDICATED IN TABLE FOR APPLICABLE 
DASH NUMBERS 

RESISTANCE TOLERANCE: PLUS OR MINUS 10 PERCENT. 

NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 
END SETTINGS: 0 TO 15* MAX EITHER END. 

MECHANICAL REQUIREMENTS: 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH 
MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, RESIS¬ 
TANCE VALUE AND TOLERANCE. EXTERNAL MARKING ON 
UNIT PACKAGES SHALL SHOW NASA DRAWING NUMBER AND 
REVISION LETTER. 
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0ESI6N REQUIREMENTS: 

TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0 * 100 
PPM/°C. 

POWER RATINGS: 

AT 50°C AMBIENT: 1/4 WATT. 

AT 125°C AMBIENT: 0 WATT. 

DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL- 
STD-202, METHOD 301. 

RESOLUTION: INFINITE (THEORETICAL) 

INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORD¬ 
ANCE WITH Ml L-STD-202, METHOD 302. TEST CONDITION B (500VDC) 
MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

40 TURNS NOMINAL. 

SHAFT TORQUE: 5.0 OZ-INCH, MAX I MUM. MIN. TORQUE TO BE SPECIFIED. 
LOAD LIFE: 1,000 HOURS OPERATION IN ACCORDANCE WITH 
SPECIFICATION MIL-R-19. 

MECHANICAL LIFE: 500 CYCLES, MINIMUM WITHOUT DISCONTINUITY. 
RATED WORKING VOLTAGE I 2 VOLTS 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 100 HOURS t 1/4 WATT • 25°C. REJECT ANY UNITS 
WHICH DRIFT OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN ± 2% OF INITIAL VALUE. 
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DATE I APPROVAL. 




REQUIREMENTS: 


6ENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL>D>70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF NO 1015404, CUSS 2. 

PACKAGING AND SHIPPING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SUFFICIENTLY SECURE TO PREVENT 
CONTACT DURING TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPINS OR VIBRATION 
DURING TRANSIT. HANDLING OF THE LEADS IS TO BE 
HELD TO A MINIMUM. 

UNITS SHALL BE CAPABLE OF NEETING APPLICABLE REQUIREMENTS OF MIL-R-27208. 
INSPECTION AND ACCEPTANCE: 

ELECTRICAL REQUIREMENTS: 

RESISTANCE VALUE: AS INDICATED IN TABLE FOR APPLICABLE 
DASH NUMBERS. 

RESISTANCE TOLERANCE: PLUS OR MINUS 10 PERCENT. 

NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 

END SETTINGS: 0 TO 15% MAX EITHER END. 

MECHANICAL REQUIREMENTS: 

MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWIN6 NUMBER, DASH NUMBER (IF ANY), REVISION LETTER, 
DATE CODE, LOT CODE, AND SERIAL NUMBER SHALL BE PER¬ 
MANENTLY AND LEGIBLY MARKED ON THE PART PER MIL-STD- 
130. ALSO INDICATE RESISTANCE VALUE AND TOLERANCE. 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE 
PART OR PACKAGE. EXTERNAL MARKING ON UNIT PACKAGES 
SHALL SHOW NASA DRAWING NUMBER AND REVISION LETTER. 

DESIGN REQUIREMENTS: 

TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0 i 100 PPM/°C. 
POWER RATINGS: 

AT 70°C AMBIENT: 1/4- WATT. 

AT 125°C AMBIENT: 0 WATT. 

DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD- 
202, METHOD 302. 

RESOLUTION: INFINITE (THEORETICAL) 

INSUUTI ON RESISTANCE: 1000 ME60HMS, MINIMUM IN ACCORD¬ 
ANCE WITH MIL-STD-202, METHOD 302, AT $00 VOLTS DC. 

MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

40 TURNS NOMINAL. 

SHAFT TORQUE: 6.0 OZ-INCH, MAXIMUM. 

LOAD LIFE: 1000 HRS OPERATION t 70°C, WITH RATED WATTAGE 
APPLIED FOR 1-1/2 HRS ON, 1/2 HR. OFF. RESISTANCE AND 
TORQUE SHALL NOT EXCEED THE INITIAL LIMITS. 

MECHANICAL LIFE: 125 CYCLES, • 10 i 2 RPM WITHOUT 01S;_ 

CONTINUITY. I 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS ORAWING. 


BURN-IN: 100 HOURS • 1/4 WATT • 70°C. REJECT ANY UNITS 
WHICH DRIFT OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN * 2% OF INITIAL VALUE. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF NO 1015404, CUSS 2. 

PACKAGING AND SHIPPING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SUFFICIENTLY SECURE TO PREVENT 
CONTACT DURING TRANSIT. 

2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
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HELD TO A MINIMUM. 

0. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MlL-rR-27208. 
INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

1) RESISTANCE VALUE: AS INDICATED IN TABU FOR APPLICABLE 
DASH NUMBERS. 

2) RESISTANCE TOLERANCE: PLUS OR MINUS 10 PERCENT. 

3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER MIL-R-27208 

4) END SETTINGS: 0 TO 15% MAX EITHER END. 

MECHANICAL REQUIREMENTS: 

1) MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 

DRAWING NUMBER, DASH NUMBER (IF ANY), REVISION UTTER, 
DATE CODE, LOT CODE, AND SERIAL NUMBER SHALL BE PER¬ 
MANENTLY AND UGIBLY MARKED ON THE PART PER MIL-STD- 
130. ALSO INDICATE RESISTANCE VALUE AND TOLERANCE. 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE 
PART OR PACKAGE. EXTERNAL MARKING ON UNIT PACKAGES 
SHALL SHOW NASA DRAWING NUMBER AND REVISION UTTER. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 100 HOURS • 1/4 WATT • 70<>C. REJECT ANY UNITS 
WHICH DRIFT OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN 4 2 % OF INITIAL VALUE. 
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DESIGN REQUIREMENTS: 

A. TEMPERATURE COEFFICIENT OF POTENTIOMETER: 

POWER RATINGS: 

1) AT 70°C AMBIENT: 1/4 WATT. 

2) AT 125°C AMBIENT: 0 WATT. 

DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD- 
202, METHOD 302. 

RESOLUTION: INFINITE (THEORETICAL) 

INSUUTI ON RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORD¬ 
ANCE WITH Ml L-STD-202, METHOD 302, AT 500 VOLTS DC. 
MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

40 TURNS NOMINAL. 

SHAFT TORQUE: 6.0 OZ-INCH, MAXIMUM. 

LOAD LIFE: 1000 HRS OPERATION • 70°C, WITH RATED WATTAGE 
APPLIED FOR 1-1/2 HRS ON, 1/2 HR. OFF. RESISTANCE AND 
TORQUE SHALL NOT EXCEED THE INITIAL LIMITS. 

MECHANICAL LIFE: 125 CYCLES, t 10 i 2 RPM WITHOUT 
CONTINUITY. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF ND 1015404, CUSS 2. 

C. PACKAGING AND SHIPPING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

D EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SUFFICIENTLY SECURE TO PREVENT 
CONTACT DURING TRANSIT. 

2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. HANDLING OF THE LEADS IS TO BE 
HtLO TO A MINIMUM. 

D. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MILtR-27208. 

!. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

1) RESISTANCE VALUE: AS INDICATED IN TABLE FOR APPLICABLE 

DASH NUMBERS 

2) RESISTANCE TOLERANCE: PLUS OR MINUS 10 PERCENT. 

3) NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER MIL-R-27208 

4) END SETTINGS: 0 TO 15% MAX EITHER END. 

B. MECHANICAL REQUIREMENTS: 

i) marking: the manufacturer's name or symbol, the nasa 

DRAWING NUMBER, DASH NUMBER (IF ANY).* REVISION LETTER, 
DATE CODE, LOT CODE, SHALL BE PER¬ 

MANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019 
.ALSO INDICATE RESISTANCE VALUE AND TOLERANCE. 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE 
PART OR PACKAGE. EXTERNAL MARKING ON UNIT PACKAGES 
SHALL SHOW NASA DRAWING NUMBER AND REVISION LETTER. 
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4. SPECIAL CONDITIONING BY SUPPLIES! (fy 

(D BURN-IN: 100 HOURS • Vio WflTT f 70°C. REJECT ANY UNITS 
WHICH DRIFT OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN t 2% OF INITIAL VALUE. 
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DESIGN REQUIREMENTS: 

A. TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0 ± 100 PPM/°C. 
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202, METHOD 302. 

D. RESOLUTION: INFINITE (THEORETICAL) 

E. INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORD¬ 

ANCE WITH MIL-STD-202, METHOD 302, AT 500 VOLTS DC. 

F. MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

40 TURNS NOMINAL. 

G. SHAFT TORQUE: 6.0 OZ-INCH, MAXIMUM. 

H. LOAD LIFE: 1000 HRS OPERATION t 70«C, WITH RATED WATTAGE 

APPLIED FOR 1-1/2 HRS ON, 1/2 HR. OFF. RESISTANCE AND 
TORQUE SHALL NOT EXCEED THE INITIAL LIMITS. 
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CONTINUITY. I- 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


REVISIONS _ 

•YM Pg»CWIPTION _ 

B REPLACES REV A WITH CHANGES ANO 
. UPGRADED TO CLASS A RELEASE 
PER TDRR 4>2V*7 

~C~ REVISED PER TDRR 04229 ~ 
D REVISED PER TDRR 06421 : 




DASH RESISTANCE 
NO. VALUE 
1 1 17A° 

THE COMPLETE PART NUMBER IS THIS DRAWING 
NUMBER PLUS THE APPLICABLE DASH NUMBER 
AND REVISION LETTER. 



YELLOW 


GREEN 


12-28 NF 2A THD 


GRAPHICAL SYMBOL 


'NO3D COLOR CODED INSULATED 

flexible teflon per mil- w 

16878, TYPE E 




.200 MAX 


-1.455 MAX 



1 METAL HEAD 

ADJUSTMENT 
SCREW SLOT 
NINTH .025 


REPLACES REV ( A) WITH CHANGE 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARC IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS / 


PART OR 
IDENTIFYING NO. 


INSTRUMENTATION LAS 

CAMMtMl. Mam 


ANGLES | DRAWN V; 


DO NOT SCALE THIS DRAWING 
MATERIAL “ 

SEE NOTES 

HEAT TREATMENT 


I FINAL FINISH 



NASA APPROVAL ( 


NOMENCLATURE OR 
DESCRIPTION 

LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

RESIST0R f VARIABLE, 
TRIMMER, WlREWOUND, SEALES 

_ SPECIFICATION CONTROL DRAWING 

CODE IDENT NO. | SIZE I NASA DRAWING NO. 


1010453 


APPLICATION 


SHEET f OF | 


■nhlcj 













3 


2 


NOTICK - •**» •OVtUNMCHT MAW IMS SPtCIFICATIMS M OTMtA OATA 
AM UUO rOK ART PMPOtt OTMtt TNAR IH CORRCCTIOR WITH A DtPHMTtLt 
MLATID 60VCMHCNT MIOCURtWtRT OTCRATIOR THt URITiO STATCS *OTftR 
•CRT TMCMRT INC HAS RO MSAORSttlLlTT HOR ART MOCATIOM WHATSOtVtt. 
ARO TRC FACT THAT TRt COVCANMIKT HAT MAVt FORRULATCO. FURHISNtD OR 
IR ART WAT SUPPLIED TR* SAIO MAWINM. tPtCIFICATIOWS OR OTHIR OATA It 
ROT TO OC MRAROCD OT IRFl ICATIOR OR OTttIRRIM A* IR ART »*»«» 
LICIHSIRO TRt ROLOCR OR ART OTRtR RCRROH OR CORRORATIOR. OR CORTtT- 
IRO ART RIORTS OR RCRHIMIOH TO RAMUFACTUM. UM. OR SKU. ART 
RATtRTtO IRTtRTIOR THAT RAT IH ART RAT M Rf LATtR TRtRtTO 




4. SPECIAL CONDITIONING BY SUPPLIES* 
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1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

OF NO 1015404, CUSS 2. 

C. PACKAGING AND SHIPPING: UNITS SHALL BE PACKAGED IN SUCH 

A MANNER AS TO INSURE THE FOLLOWING: 

1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 

OTHERS AND PACKED SUFFICIENTLY SECURE TO PREVENT 
CONTACT DURING TRANSIT. 

2) LEADS SHALL BE SECURED AGAINST WHIPPING GR VIBRATION 

DURING TRANSIT. HANDLING OF THE LEADS IS TO BE 
HELD TO A MINIMUM 

D. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF MIL-R-27208. 

2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

1) RESISTANCE VALUE: AS INDICATED IN TABLE FOR APPLICABLE 

DASH NUMBERS. 

2) RESISTANCE TOLERANCE: PLUS OR MINUS 10 PERCENT. 

3) NOISE DURING ADJUSTMENT: 100 Ift MAXIMUM PER ML-R-27206 

4) END SETTINGS: 0 TO 15* MAX EITHER END. 

B. MECHANICAL REQUIREMENTS: 

1) MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 

DRAWING NUMBER, DASH NUMBER (IF ANY). REVISION LETTER, 
DATE CODE, LOT CODE, SHALL BE PER¬ 

MANENTLY AND LEGIBLY MARKED ON THE PART PER nd 1002019 
. ALSO INDICATE RESISTANCE VALUE AND TOLERANCE. 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE 
PART OR PACKAGE. EXTERNAL MARKING ON UNIT PACKAGES 
SHALL SHOW NASA DRAWING NUMBER AND REVISION LETTER. 

3. DESIGN REQUIREMENTS: 

A. TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0 ± 100 PPM/°C. 

B. POWER RATINGS: 

1) AT 70°C AMBIENT: . 1/10 WATT 

2) AT 125°C AMBIENT: 0 WATT. 

C. DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL-STD- 

202, METHOD 302. 

D. RESOLUTION: INFINITE (THEORETICAL) 

E. INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORD¬ 

ANCE WITH MlL-STD-202, METHOD 302, AT 500 VOLTS DC. 

F. MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

44) TURNS NOMINAL 

G. SHAFT TORQUE: 6.0 OZ-INCH, MAXIMUM. 

H. LOAD LIFE: 1000 HRS OPERATION § 70°C, WITH RATED WATTAGE 

APPLIED FOR 1-1/2 HRS ON, 1/2 HR. OFF. RESISTANCE AND 
TORQUE SHALL NOT EXCEED THE INITIAL LIMITS, 
j. MECHANICAL LIFE: 125 CYCLES. 8 10 i 2 RPM WITHOUT DIS¬ 
CONTINUITY. I 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


BURN-IN: 100 HOURS t l/io watt « 70«>C. REJECT ANY UWITST 
WHICH DRIFT OUT OF PURCHASE TOLERANCE, OR EXHIBIT AM 
RESISTANCE CHANGE OF MORE THAN A 2* OF INITIAL VALUt.J 

DASHI RESI STANCE I 
NO. VALUE 
1 | 17 A™* 

THE COMPLETE PART NUMBER IS THIS DRAWING 
NUMBER PLUS THE APPLICABLE DASH NUMBER 
AND REVISION LETTER. 
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REQUIREMENTS: 

^^NTERPRET 1 DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

QUAUFfcATHJN 4 REQUIREMENTS: UNITS SHALL MEET THE QUALIFI¬ 
CATION REQUIREMENTS OF ND 1002049 UNLESS 
MODIFIED OR AMENDED BY THE DESIGN REQUIREMENTS SECTION 

PACKAGlNG S AND A SHIiPPING: UNITS SHALL BE PACKAGED IN SUCH 
A MANNER AS TO INSURE THE FOLLOW!NG: 

EACH INDIVIDUAL PART SHALL BE SEPARATED I F ;° M J!^ 
OTHERS AND PACKED SUFFICIENTLY SECURE TO PREVENT 
CONTACT D ,M MNS TRANSIT. 

LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 


REVISIO NS 

DESCRIPTION 


DATE 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. OClW DATE 


INSPECTION AND ACCEPTANCE: 
ELECTRICAL REQUIREMENTS: 
RESISTANCE VALUE: AS 
DASH NUMBERS. 
RESISTANCE TOLERANCE: 


INDICATED IN TABLE FOR APPLICABLE 


PLUS OR MINUS 10 PERCENT. 

NOISE DURING ADJUSTMENT: 100 MV MAXIMUM PER NAS-710. 
END SETTIN6S: 0 TO 15* MAX EITHER END. 

MECHANICAL REQUIREMENTS: 

MARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH 
MANUFACTURER'S NAME OR SYMBOL, PART NUMBER, RESIS¬ 
TANCE VALUE AND TOLERANCE. EXTERNAL MARKING ON 
UNIT PACKAGES SHALL SHOW NASA DRAWING NUM8ER AND 
REVISION LETTER. 
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DESIGN REQUIREMENTS: 

TEMPERATURE COEFFICIENT OF POTENTIOMETER: 0 t 100 
PPM/°C. 

POWER RATINGS: 

AT 50°C AMBIENT: 1/4 WATT. 

AT 125°C AMBIENT: 0 WATT. 

DIELECTRIC STRENGTH: 1000 VAC IN ACCORDANCE WITH MIL- 
STD-202, METHOD 301. 

RESOLUTION: INFINITE (THEORETICAL) 

INSULATION RESISTANCE: 1000 MEGOHMS, MINIMUM IN ACCORD¬ 
ANCE WITH Ml L-STD-202, METHOD 302. TEST CONDITION B (500VDC) 
MECHANICAL SHAFT ADJUSTMENT FOR COMPLETE WIPER TRAVEL: 

4-0 TURNS NOMINAL. 

SHAFT TORQUE: 5.0 OZ-INCH, MAX I MUM. MIN. TORQUE TO BE SPECIFIED. 
LOAD LIFE: 1,000 HOURS OPERATION IN ACCORDANCE WITH 
SPECIFICATION MIL-R-19. 

MECHANICAL LIFE: 500 CYCLES, MINIMUM WITHOUT DISCONTINUITY. 
RATED WORKING VOLTAGE I 2 VOLTS 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 100 HOURS t 1/4 WATT • 25°C. REJECT ANY UNITS 
WHICH DRIFT OUT OF PURCHASE TOLERANCE, OR EXHIBIT A 
RESISTANCE CHANGE OF MORE THAN ± 2% OF INITIAL VALUE. 


REVISIONS 


DESCRIPTION 


FOR INFORMATION ONLY 


CLASS B RELEASE TDR No. 


DATE 3 


DASH RESISTANCE 
NO. VALUE 
1 | 17 

THE COMPLETE PART NUMBER IS THIS DRAWING 
NUMBER PLUS THE APPLICABLE DASH NUMBER. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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■tNT TNIRCRT INCURS NO RtSRONSIDILITY NON ANT OOLIOATION WNATSOCVtR; 

AM TNI PACT TNAT TNI OOTKRNNtNT NAT NAVI PORNULATCD. PURNISNCD. ON 

M ANT VAT DNRRUID TNI SAID ONAVINOS. RRCCIPICATIONS ON OTNCR DATA ID 
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NOTES: . 

t. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET ALL THE REQUIREMENTS OF MIL-T-27, TYPE TF5RX09ZZ TOGETHER 

WITH THE PARTICULAR PARAMETERS OF THIS DRAWING. 

, C. VENDORS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 

AND/OR SYMBOL, PART NUMBER AND SCHEMATIC SHOWING POLARITY AND TERMINAL IDENTITY. 
CONTAINERS SHALL BE MARKED WITH THE NASA DRAWING NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION (100X): 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: SOLID WELDABLE PURE NICKEL (GRADE A) PER ND PS 1015400. 
CERTIFICATION OF MATERIAL MUST ACCOMPANY EACH SHIPMENT. 


LU:: ' 
L - 1 


B. ELECTRICAL CHARACTERISTICS (AT 25*C UNLESS SPECIFIED): 

(1) PRIMARY AND SECONDARY IMPEDANCE: 100 KIL0HMS MINIMUM FROM 0 TO 28 
;. VRMS AT 800 CPS. 

f (2) PRIMARY DC RESISTANCE: 485 t 97 OHMS. 

(3) SECONDARY DC RESISTANCE: 675 1 135 OHMS. 

(4) TURNS RATIO: 1:1*2X 

(5) MAGNETIZING CURRENT: 280 MICROAMPERES MAXIMUM AT 28 VRMS, 800 CPS. 

(6) POWER DISSIPATION: 28 MILLIWATTS MAXIMUM. 

(7) DIELECTRIC WITHSTANDING VOLTAGE: 500 VRMS. 

(8) INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM. 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 10,000 HOURS MINIMUM. 

B. STORAGE LIFE: INDEFINITE. 

C. CONSTRUCTION: ENCAPSULATED,LAYER WOUND. 

4. SPECIAL CONDITIONING: TBS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTES: 


1. 


GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY Mll-D-70327. 


B. 


UNITS SHALL MEET ALL THE REQUIREMENTS OF MIL-T-27, TYPE TF5RX09ZZ TOGETHER 
WITH THE PARTICULAR PARAMETERS OF THIS DRAWING. 


C. 


VENDORS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 2. 


D. 

E. 


UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 


UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL, PART NUMBER AND SCHEMATIC SHOWING POLARITY AND TERMINAL IDENTITY. 
CONTAINERS SHALL BE MARKED WITH THE NASA DRAWING NUMBER AND REVISION LETTER. 


2 . 


ACCEPTANCE AND INSPECTION (100X): 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: SOLID WELDABLE PURE NICKEL (GRADE A) PER ND PS 1015400. 


CERTIFICATION OF MATERIAL MUST ACCOMPANY EACH SHIPMENT. 


ELECTRICAL CHARACTERISTICS (AT 25»C UNLESS SPECIFIED): 

(1) PRIMARY AND SECONDARY IMPEDANCE: 100 KIL0HMS MINIMUM FROM 0 TO 28 
VRMS AT 800 CPS. 

PRIMARY DC RESISTANCE: 485 t 97 OHMS. 

SECONDARY DC RESISTANCE: 675 ♦ 135 OHMS. 

TURNS RATIO: 1:1 ±2% 

MAGNETIZING CURRENT: 280 MICROAMPERES MAXIMUM AT 28 VRMS, 800 CPS. 
POWER DISSIPATION: 28 MILLIWATTS MAXIMUM. 

DIELECTRIC WITHSTANDING VOLTAGE: 500 VRMS. 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM. 


( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 10,000 HOURS MINIMUM. 

B. STORAGE LIFE: INDEFINITE. 

C. CONSTRUCTION: ENCAPSULATED,LAYER WOUND. 

4 . SPECIAL CONDITIONING: TBS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FUR THIS DRAWING. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH THE REQUIREMENTS PRESCRIBED BY MIL-D-7C327. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-T-27, TYPE TF4RX41ZZ AND THE 

PARTICULAR REQUIREMENTS OF THIS DRAWING. 

C. VENDORS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404. CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S li~ 

NAME AND/OR SYMBOL. PART NUMBER AND SCHEMATIC WITH TERMINAL IDENTITY. 

CONTAINERS SHALL ALSO BE MARKED WITH THE NASA DRAWING NUMBER AND REVISION 
LETTER. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100X): 

A. MECHANICAL 28VD 

DIMENSIONS PER DRAWING*.; ' , 

B. ELECTRICAL^CHARACTERISTICS: (AT 25*C UNLESS^SPECIFIED) 

(1)' DC-CONTROL:- ;USIN6*THE-TE$T-SETUP OF FIGURE t, THE INPUT IMPEDANCE 
(AT TERMINALS.3 AND 4) :SHALL BE VARIABLE FROM 0.0 OHMS TO BO OHMS 
■ AS R 2 IS VARIED FROM MAXIMUM TO MINIMUM. . . 

- • (2) DC RESISTANCE! 500 t 50 OHMS AT TERMINALS 5 AHO 2. - t :: 

(3) INSULATION RESISTANCE: TBS ' / '7 ‘ ! ' 

(4) DIELECTRIC WITHSTANDING VOLTAGE: TBS 

(5) OTHER: TBS 

3. (RESIGN REQUIREMENTS: 

A. OPERATING .LIFE: 10,000 HOURS MINIMUM. 

B. SHELF LIFE: INDEFINITE. ‘ 

C. (CONSTRUCTION: „ ENCAPSULATED. ,.3 

4. SPECIAL CONDITtONIMO: TBS : " 
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PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL: 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MlL-T-27 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS AS CONTAINED IN SPECIFICATION ND 1015404, 
CLASS 2 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

UNIT SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002047. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

COLOR: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 
BULLETIN 157 (INSTRUMENT BLACK). 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH NASA DRAW¬ 
ING NUMBER AND REVISION LETTER AND ALL MARKING RE¬ 
QUIREMENTS OF MlL-T-27. THE MANUFACTURER'S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MlL-T-27 FOR 
GRADE 4, CUSS R.LIFE EXPECTANCY X, FAMILY 41, IN 
AN AMBIENT TEMPERATURE OF 7I°C 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOW¬ 
ING EXPOSURES: 

HIGH TEMPERATURE: 7I°C OPERATING 
LOW TEMPERATURE:-18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD- 
202, METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 
10”* MM OF MERCURY. 

RESISTOR Rl (SEE SCHEMATIC DIAGRAM) SHALL BE NASA PART 
NUMBER 1010389-60 ( WIRE WOUND, 1500/1 11%, 

3 WATT - FOR REFERENCE) 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING 
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DESCRIPTION DATE APPW 

THIS SHEET ADDED AND UPGRADED JO i 

CLASS fl RELEASE PER TDRR Q?7q iM'/fll ** 


TABLE I 

INSPECTION TESTS 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION 
PARAGRAPH I 

4.7.3.2.1 SEALING __ 

475 DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS 

* _ TWEEN WINDINGS AND CASE. __ 

4.7.7 "INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

4.7.9.3 DC RESISTANCE (AT 25°C): R(5-2) = 500 t 50 OHM S 

‘ DC CONTROL (AT 25°C): USING THE TEST SETUP OF FIGURE 1, THE 

IMPEDANCE (AT TERMINALS 3 AND 4) SHALL BE VARIABLE FROM 0 

80 OHMS AS R2 IS VAKltO FROM MAXIMUM TO MINIMUM._ 

4 7.10 TEMPERATURE RISE; SHALL NOT EXCEED 34°C UNDER MAXIMUM LOAD 
(SAMPLE INSPECTION): 


4.7.10 


MlL-T-27 


AND BE- 


INPUT 

.8 OHMS TO 
CONDITIONS. 



FIGURE 1 - TEST CIRCUIT 
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GENERAL: 

4 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS AS CONTAINED IN SPECIFICATION NO 1015404, 
CLASS 2 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

UNIT SHALL 8E CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002047. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

COLOR: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 
BULLETIN 157 (INSTRUMENT BLACK). 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH NASA DRAW¬ 
ING NUMBER AND REVISION LETTER AND ALL MARKING RE¬ 
QUIREMENTS OF MIL-T-27. THE MANUFACTURER’S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 



COLORED DOT TERMINAL ONE, V6-32NC-2A STUD. STAINLESS 

NUMBERS NOT REQUIRED. \ STEEL 4 REQUIRED 


B 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R.LIFE EXPECTANCY X, FAMILY 41, IN 
AN AMBIENT TEMPERATURE OF 7I°C 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOW¬ 
ING EXPOSURES: 

HIGH TEMPERATURE: 7I°C OPERATING 
LOW TEMPERATURE:-18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD- 
202, METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 
jg-4 m Qp MERCURY 

RESISTOR Rl (SEE SCHEMATIC DIAGRAM) SMALL BE SELECTED FROM 
NUMBER 1010389 ( WIRE WOUND, tl%, 

3 WATT - FOR REFERENCE) TO MEET THE REQUIREMENTS OF TABLE I. 



PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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THIS SHEET ADDED AND UPGRADED TO 

CLASS A RELEASE PER TDRR OZ7£3 4 * 

REVISED PER TDRR 033fv j/ic/a Ja 


___ TABLE I __ 

INSPECTION TESTS 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 
PARAGRAPH | 

4.7.3.2.1 SEALING 

TTS _ DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

* _ TWEEN WINDINGS AND CASE. _ _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

4.7.9.3 DC RESISTANCE (AT 25°C): R(5-2 ) = 500 t 50 OHMS 

DC CONTROL (AT 2t>°U): USING THE TEST SETUP OF FIGURE 1. THE VOLTAGE ACROSS 
R3 SHALL RE VARUWLE FROM fc** VOLTS MIN. TO 0.2 VOLTS MAX. AS R2 IS VARIED FROM MAXIRM TO MINIUM. 

DC CONTROL CURRENT TO BE 25.0 MA MAX MITH 25 VDC MAX INPUT AT TERMINALS 1 AND 2. 

4 7 10 TEMPERATURE RISE? SHALL NOT EXCEED 34°C UNDER MAXIMUM LOAD CONDITIONS. 
(SAMPLE INSPECTION): 


25 VDC MAX 


SEE NOTE 
FOR Rl 


R2 

2500 .Tl 

2W 



5.5V MAX RMS 
400 CPS 


FIGURE 1 - TEST CIRCUIT 
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REQUIREMENTS: 

GENERAL: 


_ wevisioNS 15 CU* 

_ D»«cmrnow _ 

REPLACES REV A WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 0*7 £3 _ 

REVISED PEI? TPRR OZ3fo 

REVISED PER TDRR C42-(9 
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DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS AS CONTAINED IN SPECIFICATION ND 1015404, 
CLASS 2 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MlL-D-70327. 

UNIT SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002047. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

COLOR: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 
BULLETIN 157 (INSTRUMENT BLACK). 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH NASA DRAW¬ 
ING NUMBER AND REVISION LETTER AND ALL MARKING RE¬ 
QUIREMENTS OF MIL-T-27. THE MANUFACTURER’S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 




SCHEMATIC DIAGRAM 


COLORED DOT TERMINAL ONE, 
NUMBERS NOT REQUIRED. 


‘6-32NC-2A STUD, STAINLESS 
v STEEL 4 REQUIRED 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R.LIFE EXPECTANCY X, FAMILY 41, IN 
AN AMBIENT TEMPERATURE OF 7I°C 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOW- ELECTR 

ING EXPOSURES: 90GS/4 

HIGH TEMPERATURE: 7I°C OPERATING EQUIVA 

LOW TEMPERATURE:-16°C OPERATING SHALL 

VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD- TERMIN 
202, METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 
10-4 Qp MERCURY 

RESISTOR Rl (SEE SCHEMATIC DIAGRAM) SHAu. ul SELECTED FROM NASA PART 
NUMBER 1010389 ( WIRE WOUND, ±1 %, 

3 WATT - FOR REFERENCE) TO MEET THE REQUIREMENTS OF TABLE I. 


ELECTRICAL INDUSTRIES 
90GS/40 W-HP-5A OR 
EQUIVALENT. TERMINALS 
SHALL RUN CLOCKWISE FROM 
TERMINAL NUMBER ONE 
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_ _■_ TABLE I ______ 

' " INSPECTION TESTS " 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION M1L-T-27 

PARAGRAPH I __ 

4.7.3.2.1 SE ALING ___ 

'475 DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

TWEEN WINDINGS AND CASE. ___ 

r 4 . 7.7 INSULATION RESISTANCE: 10.000 MEGOHMS M INIMUM AT 25°C. 

A.7.9.3 DC RESISTANCE (AT 25° C): R(5-2) = 500 ± 50 OHMS _ 

--niTnnNTROL (AT 25°C)* USING THE TEST SETUP OF FIGURE 1, THE vOLlttut AlkuSS 

»j SMAM-af vABtMl VOLTS MIN. TO 0.2 VOLTS MAX. AS R2 IS VARIED FROM MA/iMLM TO MINIHH. 

DC C0NTTOL CURRENT TO BE 25.0 MA MAX WITH 25 VDC MAX INPUT AT TERMINALS 1 AND 2. 

4 . 7 io TEMPERATURE RISE; SHALL NOT EXCEED 34°C UNDER MAXIMUM LOAD CONDITIONS^ 
(SAMPLE INSPECTION): __ 


25 VDC MAX 


I SEE NOTE' 
! FOR Rl 


R2 

2500 .TV 

2 W 



5.5V MAX RMS 
400 CPS 


FIGURE 1 - TEST CIRCUIT 
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REQUIREMENTS: 
1 . GENERAL: 


A DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

b" supplier shall conform to the quality assurance pro¬ 
visions AS CONTAINED IN SPECIFICATION ND 10154-04, 
CLASS 2 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D UNIT SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002047. 


2 INSPECTION AND ACCEPTANCE: 

A UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 
b' COLOR: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 
BULLETIN 157 (INSTRUMENT BLACK). 

C MARKING: MARK PERMANENTLY AND LEGIBLY WITH NASA DRAW¬ 
ING NUMBER AND REVISION LETTER AND ALL MARKING RE¬ 
QUIREMENTS OF MIL-T-27. THE MANUFACTURER’S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 


3 . DESIGN REQUIREMENTS: „ „„„ 

A THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R.LIFt EXPECTANCY X, FAMILY 41, IN 
AN AMBIENT TEMPERATURE OF 7I°C 
B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOW¬ 
ING EXPOSURES: 

1 HIGH TEMPERATURE: 71°C OPERATING 

2 LOW TEMPERATURE:-Id°C OPERATING 

3 VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD- 

202, METHOD 204 A, CONDITION D) 

4 REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 

10"4 mm op MERCURY. 

C- RESISTOR Rl (SEE SCHEMATIC DIAGRAM) SHALL BE SELECTED FROM 
NUMBER 1010389 ( WIRE WOUND, il£, 

3 WATT - FOR REFERENCE) TO MEET THE REQUIREMENTS OF TABLE I. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 





































































NOTICE - WHEN •OVCRHHINT MAWINM. RRtCIFICATMMI*. OR OTKIR OATA 
ARC UUO FOR ART PURPOSE OTMCR THAR IR CORRCCTtOR WITH A MFIRITCIT 
RCLATEO 60VCRRHCHT PROCUREHENT OPERATION THE URITCO STATES <.OV£JR- 
RCRT THCRCRT IHCURS RO RESPONSIBILITY HOR ART OOLISATIOH RRATSOCVtO 
ARR TMC FACT THAT THC SOVERNNENT RAT HAVE FORHULATED. FURNISHED OR 
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TABLE I_.__ 

INSPECTION TESTS 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 
PARAGRAPH | 

♦.7.3.2.1 SEALING 

TT1 DIELECTRIC "STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

*__ TWEEN WINDINGS AND CASE. __ 

♦.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

♦.7.9.3 DC RESISTANCE (AT 25°C); R(5-2) = 500 ± 50 OHMS 

DC CONTROL (AT 25°C): USING THE TEST SETUP OF FIGURE 1. THE VOLTAGE ACROSS 
R3 SHAU BF VfflHMLEFRGM O. 5 VOLTS MIN. TO 0.3 VOLTS MAX. AS R2 IS VARIED FROM MAXIWM TO MINIUM. 

DC CONTROL CURRENT TO BE 40.0 MA MAX WITH27.5 1 2.5 VDC MAX INPUT AT TERMINALS 1 AND 2. 

♦.7.10 TEMPERATURE RISEs SHALL NOT EXCEED 3+°C UNDER MAXIMUM LOAD CONDITIONS. 
(SAMPLE INSPECTION): 


*2.5 

27.5 VDC 


SEE NOTE 
FOR Rl 


R2 

2500 yv 

2W 



S.OV MAX RMS 
♦00 CPS 


FIGURE 1 - TEST CIRCUIT 


NOTE: NON SINUSOIDAL WAVE SHAPE. 

MEASURE WITH JOHN FLUKE MODEL 
803 B OR EQUIVALENT. 
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REQUIREMENTS: 
1 . GENERAL: 


A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 

VISIONS AS CONTAINED IN SPECIFICATION NO 1015404, 
CUSS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-0-70327. 

D. UNIT SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 1002047. 


2 . INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. COLOR: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 

BULLETIN 157 (INSTRUMENT BUCK). 

C. MARKING: MARK PERMANENTLY AND LEGIBLY WITH NASA DRAW¬ 

ING NUMBER AND REVISION LETTER AND ALL MARKING RE¬ 
QUIREMENTS OF MIL-T-27. THE MANUFACTURER'S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 





SCHEMATIC DIA6RAM 


revision* % 7 IX* OnS'f 

PgMCMIFTlON DATK APPWOV 

REPLACES REV A WITH CHANGES AND 

UPGRADED TO CLASS A RELEASE 

PER TDRR 0 47 £3 _ Jkf 

REVISED PER TDRR o33f» -A* 

REVISED PER TDRR tfOAtA 10^ 

REVISED PER TDRR 04245 jfe. U 

REVISED PER TDRR 06802 V0V 


COLORED DOT TERMINAL ONE, 
NUMBERS NOT REQUIRED. 


■ 6-32NC-2A STUD. STAINLESS 
, STEEL 4 REQUIRED 


3 .DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 

GRADE 4, CUSS R.LIFE EXPECTANCY X, FAMILY 41, IN 
AN AMBIENT TEMPERATURE OF 7I°C 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOW¬ 
ING EXPOSURES: 

1 HIGH TEMPERATURE: 7|°C OPERATING 

2 LOW TEMPERATURE:-l«°C OPERATING 

3 VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD- 

202, METHOD 204 A, CONDITION D) < 

4 REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 

ig-4 um Qp MERCURY 

C • RESISTOR Rl (SEE SCHEMATIC DIAGRAM) SHALL BE SELECTED FROM 
NUMBER 1010389 ( WIRE WOUND, iljC, 

3 WATT - FOR REFERENCE) TO MEET THE REQUIREMENTS OF TABLE I 
AND SHAU. HAVE A VALUE FROM 750 TO 1050 OHMS. 
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ELECTRICAL INDUSTRIES 
90GS/40 W-HP-5A OR 
EQUIVALENT. TERMINALS 
SHALL RUN CLOCKWISE FROM 
TERMINAL NUMBER ONE 
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_ TABLE 1 __ | 

INSPECTION TESTS ——— 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAP H NUMBERS IN SPECIFICATION MIL-T-27 
PARAGRAPH I 

4.7.3.2.1 SEALING __^_ 

TTH* DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

TWEEN WINDINGS AND CASE. _ ' _ 

4.7.7 _ INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. 

4.7.9.3 SC RESISTANCE (AT 25®C); R(5-2) = 500 t 50 OHMS _ a 

DC CONTROL (AT 25°C): USING THE TEST SETUP OF FIGURE t f THE VOLTAGE ACROSS R3 SHALL BE 
VARIABLE FROMf A VALUE NO -LESS THAN 5.5 VOLTS WITH R2 SET AT WAX* RESISTANCE;* TO; A VALUE 


B 

THIS SHEET ADDED AND UPGRADED TO 
CLASS A RELEASE PER TDRR OZ7SJ> 
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REVISE 


REVISED PER TDRR 06802 
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NO GREATER THAN 0.3 VOLTS WITH R 2 SET AT MINIMUM RESISTANCE. ■ VOLTAGE AT TERMINALS 1-2 
SHALL BE 28.0 i >.0 VDC FOR THIS TEST. 

IN ADDITION THE FOLLOWING 3 CONDITIONS SHALL BE MET: 

1. DC INPUT V * 23, AC V = 6.0, FREQ. = 440 CPS MIN. OUTPUT =5.5 VOLTS (ACROSS R 3 ) 

2. DC INPUT V = 31, AC V = 6 . 3, FREQ. = 360 CPS MAX. OUTPUT = 0.5 VOLTS (ACROSS R 3 ) 

3. DC INPUT V = 25, AC V = 5.7, FREQ. = 440 CPS MIN. OUTPUT = 5.3 VOLTS (ACROSS R 3 ) 

SHALL NOT EXCEED 34°C UNDER MAXIMUM LOAD CONDITIONS. 


TEMPERATURE RISE: S 
(SAMPLE INSPECTION): 


*3.0 

L28.QYHC 


SEE NOTE 1 
FOR Rl 


FR2 

2500 ./V 

2W 
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6.0V MAX RMS 
400 CPS 


FIGURE 1 - TEST CIRCUIT 


NOTE: NON SINUSOIDAL WAVE SHAPE. 

MEASURE WITH JOHN FLUKE MODEL 
803 B OR EQUIVALENT. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH THE REQUIREMENTS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE REQUIREMENTS OF HIL-T-27, TYPE TF4RX41ZZ AND THE 
PARTICULAR REQUIREMENTS OF THIS DRAWING. 

C. VENDORS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 1 ~ 

NAME AND/OR SYMBOL, PART NUMBER AND SCHEMATIC WITH TERMINAL IDENTITY. 

CONTAINERS SHALL ALSO BE MARKED WITH THE NASA DRAWING NUMBER AND REVISION 
LETTER. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL • 28VD 

DIMENSIONS PER DRAWING i 

B. ELECTRICAL CHARACTERISTICS: (AT 25*C UNLESS SPECIFIED) -J— 

(1) DC CONTROL: USING THE TEST SETUP OF FIGURE t, THE INPUT IMPEOANCE 
(AT TERMINALS 3 AND 4) SHALL BE VARIABLE FROM 0.8 OHMS TO 80 OHMS 
AS R 2 IS VARIED FROM MAXIMUM TO MINIMUM. 

- (2) OC RESISTANCE: 500 i 50 OHMS AT TERMINALS 5 AND 2. - , 

(3) INSULATION RESISTANCE: TBS ' k , 

(4) DIELECTRIC WITHSTANDING VOLTAGE: TBS 

(5) OTHER: TBS 


3. OESIGN REQUIREMENTS: 

A. OPERATING LIFE: 10,000 HOURS MINIMUM. 

B. SHELF LIFE: INDEFINITE. 

C. CONSTRUCTION: ENCAPSULATED. 

4. . SPECIAL CONDITIONING: TBS 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. UNITS SHALLBE IN ACCORDANCE WITH MIL-S-6744. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN ND 1015404, CLASS 3. 


INSPECTION AND ACCEPTANCE: 

A. MARKING: 

1. PIECCMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 

MARKED PER NO 1002019 WITH THE NASA DRAWING NUM¬ 
BER, PLUS DASH NUMBER AND REVISION LETTER. 

2 . PACKAGE: INTERNAL.INDIVIDUAL OR COLLECTIVE PACKAGES 

AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 
FOLLOWING INFORMATION: SUPPLIER'S NAME, NASA PART 
NUMBER AND REVISION LETTER, AND DATE CODE OR DATE 
OF MANUFACTURE. 

3. MANUFACTURER'S PART NUMBER AND LOT OR SERIAL NUMBER 

MAY APPEAR ON THE PART OR PACKAGE. 

B. FLEXIBLE INSULATORS TO BE FIBERGLASS CLOTH IMPREGNATED 

WITH SILICONE RUBBER PER NASA P/N 1010606 - USEE 
TABLE FOR QUANTITY) 


DESIGN REQUIREMENTS: 

A. ACTUATOR SHALL BE 300 SERIES CORROSION RESISTANT STEEL 
PER QQ-S-766 EXCEPT TENSILE STRENGTH SHALL BE 138,000 
PSI MIN, PASSIVATED. 

B- MINIMUM OPERATING CYCLES: 25,000 
C. ACTUATOR IS INTENDED FOR USE WITH SWITCHES PER NASA 
P/N 1010435. 
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1. GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
.PRESCRIBED BY MIL-D-70327 

. UNITS SHALLBE IN ACCORDANCE WITH MIL-S-6744. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 


2. INSPECTION AND ACCEPTANCE: 

A. MARKING: 

1. PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 

MARKED PER ND 1002019 WITH THE NASA DRAWING NUM¬ 
BER, PLUS DASH NUMBER AND REVISION LETTER. 

2. PACKAGE: INTERNAL,INDIVIDUAL OR COLLECTIVE PACKAGES 

AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 
FOLLOWING INFORMATION: SUPPLIER'S NAME, NASA PART 
NUMBER AND REVISION LETTER, AND DATE CODE OR DATE 
OF MANUFACTURE. 

3. MANUFACTURER’S PART NUMBER AND LOT OR SERIAL NUMBER 

MAY APPEAR ON THE PART OR PACKAGE. 

B. FLEXIBLE INSULATORS TO BE FIBERGLASS CLOTH IMPREGNATED 

WITH SILICONE RUBBER PER NASA P/N 1010606 - I (SEE 
TABLE FOR QUANITY) 


DESIGN REQUIREMENTS: 

A. ACTUATOR SHALL BE 300 SERIES CORROSION RESISTANT STEEL 

PER QQ-S-766 EXCEPT TENSILE STRENGTH SHALL BE 138,000 
PS I MIN, PASSIVATED. 

B- MINIMUM OPERATING CYCLES: 25,000 
C. ACTUATOR IS INTENDED FOR USE WITH SWITCHES PER NASA 
P/N 1010435. 
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REQUIREMENTS: 


i. 


GENERAL 
A. 


2 . 


INTERPRET DRAWING IN ACCORDANCE.WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404. CLASS 2. 

0. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1) LEAD MATERIAL SHALL BE PER NO 1015401. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

2) MARKING-MANUFACTURER'S SERIAL NUMBER. ALL MARKING 
REQUIREMENTS OF MIL-T-27, AND NASA DRAWING NUMBER 
(1010459) AND REVISION LETTER SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE UNIT. 


B. 


3) DIMENSIONS: SEE FIGURE. 

ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS 
OF TABLE 1. 


DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27. TYPE TF5SX21ZZ. 

B. WORKING VOLTAGE: 300 VOLTS. 

C. RATED VOLTAGE (1-3), (3-5): 27.5 VOLTS RMS 

D. RATED FREQUENCY: MOO CYCLES 

E. RATED LOAD: 

1) TERMINAL (G-8) AND (8-10): 270(1 i5X,' 

2) TERMINAL (11-12): 1140(1 ±5%, 


TEST COND A 
TEST CONDB 


27.5 V R MS 
@ 6400CPS 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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i TABLE 1 

INSPECTION AND ACCEPT I ON TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH; TEST VOLTAGE: 500 VOLTS 

4.7.6 

INDUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 

12..8K CPS AT TFRMINALS 1-3, SECONDARY OPEN. 

I s 45 MA. MAX. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEG. MiN, AT 25 C C 

4.7.9.11 

NO-LOAD POWER: TEST VOLTAGE: 28 VOLTS AT 

5500 CPS AT TERMINALS 1-3 

P i 500 MILLIWATTS MAX. 

4.7.1 

OUTPUT VOLTAGE: TEST VOLTAGE 27.5 VOLTS AT 6400 CPS AT 
TERMINALS 3-5. 

I. OPEN CKT: AT TERMINALS (11-12). 

RATIO E(3-5) = 0.447 t .04 

E(11-12) 

II. OPEN CKT: AT TERMINALS (6-8), (8-10) 

RATIO E(3—5) i 0.199 ♦ .04 

t(6-8) 

RATIO E(3-5) = 0.199 ♦ .04 

rtFTol 

RATIO EC6-8) MINUS RATIO E(8-10) * t .004 MAX. 

TU= 57 TTFsT 

III. OPEN CKT: AT TERMINALS (7-8), (8-9) 

RATIO E(7-8) • .637 = i .02 

E(3-5) 

RATIO E(8-9) i .637 i .02 

E(3-5) 

RATIO E£7-8j MINUS E|8-9| i .002 MAX. 

IV. OPEN CKT: AT TERMINALS (2-3), (3-4) 

RATIO E(2-3) i .979 ♦ .02 

E(3-5) 

RATIO E(3—4) i -979 i .02 

#tr. 

RATIO Eg^ MINUS .001 MAX 


4.7.9 
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^4 
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- 69170101 


_ revisions Tp/?/? C>~5 3o*«— 

DESCRIPTION I OATS I approval” 


INITIAL RELEASE CLASS A 
PER TDRR 


, TABLE 1 (CONTINUED) 

INSPECTION AND ACCEPT I ON TESTS 

NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 
MIL-T-27 


4 . 7 . 9.4 


PARAGRAPH 


REGULATION (CONT.) 

WHERE 

rFL li-12 i E(11-12) OR E(11-12) 

1(1-3) 1(3-5) 

WITH R l i 1140 OHMS 5W ON TERMINALS 11-12. 
r NL 11 _j 2 » Ej 11-12) OR E|11-12) WITH R L REMOVED. 

rF L 7 .o - E(7-B) OR E(7-8) 


WITH R l = 47 OHMS 20W ON TERMINALS 7-8. 




TABLE 1 

INSPECTION AND ACCEPT I ON TESTS 

INDUCTANCE: TEST VOLTAGE: 30 VOLTS AT 6400 CPS AT 

TERMINALS 1-3, SECONDARIES ALL OPEN, ZERO DC LEVEL. 

Lf « 30 MH MIN. 

(EQUIVALENT PARALLEL INDUCTANCE). 

LEAKAGE INDUClANcl: TEST VOLT AGE"" 20 MV AT MOO Cl 

I. WITH TERMINALS 6 AND 8 SHORTED, THE INDUCTANCE 
MEASURED AT TERMINALS 1-3 SHALL BE LESS THAN 
10 MICROHENRIES. 

II. WITH TERMINALS 8-10 SHORTED, THE INDUCTANCE 
MEASURED AT TERMINALS 3-5 SHALL BE LESS THAN 
10 MICROHENRIES. 

III. WITH TERMINALS 1-3 SHORTED, THE INDUCTANCE 
MEASURED AT TERMINALS 3-5 SHALL BE LESS THAN 
5 MICROHENRIES. 

IV. WITH TERMINALS 3-5 SHORTED, THE INDUCTANCE 
MEASURED AT TERMINALS 1-3 SHALL BE LESS THAN 
5 MICROHENRIES. 
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_ REVISIONS _ 

_ DESCRIPTION 

REPLACED BY REV B WITH CHANGES PER TDRR 


REQUIREMENTS: 

GENERALs 

INTERPRET DRAWING IN ACCORDANCE NITH STANDARDS PRESCRIDED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS IN ND 
1002044 UNLESS MODIFIED OR AMENDED BY THE DESIGN RE¬ 
QUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKIN6 SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
QTurps AMD PARKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 


INSPECTION AND ACCEPTANCE: 
MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER FI6URE I. 


PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE linNUFACTURER’S NAME AND/OR SYMBOL, 
PART NUMBER, CAPACITANCE VALUE AND TOLERANCE, VOLT¬ 
AGE RATING, DATE CODE AND LOT CODE. EACH CONTAINER 
SHALL CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS 
THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I. 

EQUIVALENT SERIES RESISTANCE: PER TABLE I. 

DC LEAKAGE CURRENT: PER TABLE I. 


DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55® TO ♦200°C WITH PROPER 
V0LTA6E DERATING. 

DC WORKING V0LTA6E (-55°C TO ♦85°C): PER TABLE I. 

MAX CAPACITANCE CHAN6E t -55°C: -40*. 

MAX CAPACITANCE CHANGE • ♦175°C; *35*. 
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SPECIAL CONDITIONING BY SUPPLIER: 
BURN-IN: TO BE SPECIFIED. 


SHEET 1 _ SHEET 2 

REVISION STATUS Of SHEETS 


(gLBEELACED BY REV B WITH CHANGES. 


u«uss «.«.«■» 3*0.0 ."VI™. la , 

KMMENSIONS ARE IN RICHES Camsridoc. Mam. 

TOLERANCES ON w »o c °vtmct 

FRACTIONS D E C RIAL S ANGLES r> P Awutu TORO ' ZaVTKJL 

+ - + — +— CHECKED PArKQCKt 23*7*1 


NEXT ASSY 


USED ON 


APPLICATION 


DO NOT SCALE THIS DRAWING 


SEE NOTES 


NASA APPROVAL 


MIT APPROVAL 




KA.NNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 

CAPACITOR, TANTALUM, 
WET-SLUG, POUR 

SPECIFICATION CONTROL DRAWING 
Code ioentno.1 size | 


1010460 


[scale WNF 


[sheet I OF z 













































• *t* m 

■■ . T -* 


JM | 


f ■’ 



HI 

I - 

I I 

I /' 


NASA 

PART NUMBER 

CAPACITANCE 

(UF) 

t25°C 9120CPS 
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EQUIVALENT SERIES 
RESISTANCE (-H-) 
•25°C 9120 CPS 

MAX 

DC LEAKAGE 
CURRENT (UA) 
925°C 

DC 

WORKING 

VOLTAGE 

(WVDC) 

DIMENSIONS 

(FOR REF. ONLY) 
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DESCRIPTION 
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8 1 

REPLACES REV A WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 

PER TDRR 4Z?S5~ 

M'/o 



REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS,ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. BBnuieinue 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS IN ND 1002044 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

UNITS SHALL BE CAPABLE OF MEETING APPLICABLE PERFORMANCE CHARACTERISTICS OF MlL-C-3965/19. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: AS SHOWN 

PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, 

NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER, 

AND SERIAL NUMBER TO INDICATE COMPLETION OF SCREENING 
TESTS. THE MANUFACTURER'S PART OR TYPE NUMBER, CAPAC¬ 
ITANCE VALUE AND TOLERANCE AND VOLTAGE RATING MAY ALSO 
BE MARKED ON PART AND PACKAGE. EACH CONTAINER SHALL 
CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS THE 
REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I. 

EQUIVALENT SERIES RESISTANCE: PER TABLE I. 

DC LEAKAGE CURRENT: PER TABLE I. 

DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55° TO ♦200 # C 
VOLTAGE DERATING: PER TAB Ji I _ _ 

DC WORKING VOLTAGE (-55°C T0+200°C): PER TABLE I. 

MAX CAPACITANCE CHANGE AT -55°C: -40*. 

MAX CAPACITANCE CHANGE AT ♦175°C: *35% 

LIFE TEST: LIFE TEST PER ND 1002044 SHALL BE PERFORMED AT 
♦85 # C. 
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ELECTRICAL CHARACTER ISTCS: PER TABLE 1. 
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SPECIAL CONDITIONING BY SUPPLIER: 

SCREENING TESTS: ALL UNITS SHALL BE SUBJECTED TO THE 
FOLLOWING TESTS IN THE SEQUENCE LISTED: 

1. WITH CAPACITORS IN UPRIGHT POSITION (POSI¬ 
TIVE TERMINAL UP) AND TEST VOLTAGE "A" UNDER 
"TESTING SCHEDULE" APPLIED, CYCLE THROUGH 5 
TEMPERATURE CYCLES, ONE OF WHICH IS AS 
FOLLOWS: 


TEMPERATURE 


125°C t 2°C 20 HOURS (WITH VOLTAGE) 

NORMAL ROOM TEMP. 3 1 1 HOUR (NO VOLTAGE) 


2. WITH THE CAPACITORS INVERTED (POSITIVE TERM¬ 
INAL DOWNWARD), SUBJECT UNITS TO A 30 MINUTE 
VIBRATION CYCLE. HE AMPLITUDE SHALL BE 
0.03" (0.06" MAXIMUM TOTAL EXCURSION), THE 
FREQUENCY BEING VARIED UNIFORMLY BETWEEN THE 
APPROXIMATE LIMITS OF 10 AND 55 CYCLES PER 
SECOND. THE ENTIRE FREQUENCY RANGE FROM 10 
TO 55 CYCLES AND RETURN TO 10 CYCLES SHALL 
BE TRAVERSED IN APPROXIMATELY 1 MINUTE. AT 
THE CONCLUSION OF THIS TEST THE CAPACITORS 
SHALL 8E MAINTAINED IN AN INVERTED POSITION 
FOR A MINIMUM OF 24 HOURS. 

3. WITH CAPACITORS STILL HELD IN AN INVERTED 
POSITION MEASURE AND RECORD THE LEAKAGE 
CURRENT*, CAPACITY AND RESISTANCE OF EACH 
INDIVIDUAL CAPACITOR IN THE ORDER MENTIONED. 
TEST VOLTAGE "B" IN "TESTING SCHEDULE" SHALL 
BE USED. LEAKAGE CURRENT, CAPACITY, AND 
RESISTANCE LIMITS AS SET FORTH IN "TESTING 
SCHEDULE" SHALL APPLY. 

* LEAKAGE CURRENT TO BE MEASURED AFTER APPLI¬ 
CATION OF TEST VOLTAGE FOR 1 MIN. 

4. THERMAL SHOCK TEST 

A. PLACE CAPACITORS IN A CHAMBER AT -65° 1 
5°C FOR 1-1/2 HOURS. 

B. REMOVE FROM CHAMBER ABOVE AND HOLD AT 
ROOM TEMP. FOR 1-1/2 HOURS. 

C. PLACE IN CHAMBER AT 125° i 2°C FOR 5 
HOURS 

D. REMOVE FROM CHAMBER ABOVE AND HOLD AT 
ROOM TEMP. FOR A MIN. OF 24 HOURS. 

E. READ AND RECORD LEAKAGE CURRENT OF EACH 
CAPACITOR AS IN 3 ABOVE EXCEPT CAPACITORS 
NEED NOT BE HELD IN AN INVERTED POSITION. 
THE MAXIMUM SPECIFIED LEAKAGE CURRENT 
SHALL APPLY AFTER THE APPLICATION OF 
SPECIFIED TEST VOLTAGE FOR 2 MIN. 

ALL CAPACITORS WHICH PASS THE TESTS OUT¬ 
LINED ABOVE SHALL BE SERIALIZED. 


2 


a od^oioi 


_ TESTING SCHEDULE __ 

d.c. working|testux)|max L. pacity |RES. 

VOLTAGE VOLTAGE CA £J£ TY 0HMS 
BATiur a I d (UA) MFD. ftjA)0 


_ revisions 

_ DESCRIPTION _ DATE 

REPLACES REV A WITH CHANGES AND 

UPGRADED TO CLASS A RELEASE 

PER TDRR Sfafo 


80 90 39 


«o:» 


160 180 39 120t?§ 1.5 


THE FOLLOWING DATA SHALL BE RECORDED AND SHALL ACCOMPANY 
EACH SHIPMENT: 

STEP 1. 

a. RATING 

b. LOT NO. 

c. OPERATOR’S INITIALS 

d. DATE AND TIME OF EACH CYCLE START 

e. DATE AND TIME OF EACH CYCLE FINISH 

f. TEST VOLTAGE READINGS ACROSS EACH RACK OF 
CAPACITORS EACH DAY AFTER TEMPERATURE AND 
VOLTAGE STABILIZATION. 

g. TEMPERATURE READINGS EACH DAY AFTER HEAT 
STABILIZATION. 

h. QUANTITY OF CAPACITORS TESTED AND QUANTITY 
REJECTED. 

STEP 3. 

TEST DATA 24 HOURS AFTER VIBRATION TEST. 

a. RATING 

b. LOT NO. 

c. OPERATOR’S INITIALS 

d. LEAKAGE CURRENT, CAPACITY, AND EQUIVALENT 
SERIES RESISTANCE OF EACH CAPACITOR BY 
NUMBER 

e. QUANTITY OF CAPACITORS TESTED AND QUANTITY 
REJECTED. 

STEP 4. 

TEST DATA ON THERMAL SHOCK. 

a. RATING 

b. LOT NO. 

c. OPERATOR’S INITIALS 

d. LEAKAGE CURRENT OF EACH CAPACITOR TESTED 

e. QUANTITY OF CAPACITORS TESTED AND QUANTITY 
REJECTED. 

UNITS FAILING TO MEET THE SCREENING TEST OR INITIAL 

REQUIREMENTS SHALL NOT BE ACCEPTABLE. 
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(UF) 

AT 25°C 

AT 120 CPS 
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EQUIVALENT SERIES 
RESISTANCE (Q) 
AT 25°C AT 120CPS 
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DIMENSIONS 
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REQUIREMENTS: 

GENERAL: _ 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSIWANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS IN ND 1002044 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

EACH INUi V iUuAL PART SHALL BE SEPARATED FROM ALL 
flTHFPS ANB PACKED SECURELY TO PREVENT CONTACT 

OWING TRANSIT. „ . 

UNITS SHALL BE CAPABLE OF MEETING APPLICABLE PERFORMANCE CHARACTERISTICS OF MIL-C-3965/19. 

INSPECTION AND ACCEPTANCE: 

^^D MIENS l"ONS^*AS^SHOWN (UNITS SHALL BE INSULATED WITH MYLAR SLEEVE & DISC) 

PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, 

NASA DRAWING NUMBERT 3XS&-NUMBER AND REVISION LETTER, 

AND SERIAL NUMBER TO INDICATE COMPLETION OF SCREENING 
TESTS. THE MANUFACTURER'S PART OR TYPE NUMBER, CAPAC¬ 
ITANCE VALUE AND TOLERANCE AND VOLTAGE RATING MAY ALSO 
BE MARKED ON PART AND PACKAGE. EACH CONTAINER SHALL 
CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS THE 
REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I. 

EQUIVALENT SERIES RESISTANCE: PER TABLE I. 

DC LEAKAGE CURRENT: PER TABLE I. 

DESIGN REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -55* TO ♦200°C 

VOLTAGE DERATING: PER TABLE I_ 

DC WORKING VOLTAGE (-55°C T0+200«C): PER TABLE I. 

MAX CAPACITANCE CHANGE AT -55°C: -40*. 

MAX CAPACITANCE CHANGE AT ♦175°C: -35* 

LIFE TEST: LIFE TEST PER ND 1002044 SHALL BE PERFORMED AT 
♦85°C. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. SCREENING TESTS: ALL UNITS SHALL BE SUBJECTED TO THE 
FOLLOWING TESTS IN THE SEQUENCE LISTED: 

1. WITH CAPACITORS IN UPRIGHT POSITION (POSI¬ 
TIVE TERMINAL UP) AND TEST VOLTAGE "A" UNDER 
"TESTING SCHEDULE" APPLIED, CYCLE THROUGH 5 
TEMPERATURE CYCLES, ONE OF WHICH IS AS 
FOLLOWS: 

TEMPERATURE 

125°C t 2®C 20 HOURS (WITH VOLTAGE) 

NORMAL ROOM TEMP. 3 * 1 HOUR (NO VOLTAGE) 


2 WITH THE CAPACITORS INVERTED (POSITIVE TERM¬ 
INAL DOWNWARD), SUBJECT UNITS TO A 30 MINUTE 
VIBRATIUN CYCLE. lit AMPLITUDE SHALL BE 
0.03" (0.06" MAXIMUM TOTAL EXCURSION), THE 
FREQUENCY BEING VARIED UNIFORMLY BETWEEN THE 
APPROXIMATE LIMITS OF 10 AND 55 CYCLES PER 
SECOND. THE ENTIRE FREQUENCY RANGE FROM 10 
TO 55 CYCLES AND RETURN TO 10 CYCLES SHALL 
BE TRAVERSED IN APPROXIMATELY 1 MINUTE. AT 
THE CONCLUSION OF THIS TEST THE CAPACITORS 
SHALL BE MAINTAINED IN AN INVERTED POSITION 
FOR A MINIMUM OF 24 HOURS. 

3. WITH CAPACITORS STILL HELD IN AN INVERTED 
POSITION MEASURE AND RECORD THE LEAKAGE 
CURRENT*, CAPACITY AND RESISTANCE OF EACH 
INDIVIDUAL CAPACITOR IN THE ORDER MENTIONED. 
TEST VOLTAGE "B" IN "TESTING SCHEDULE" SHALL 
BE USED. LEAKAGE CURRENT, CAPACITY, AND 
RESISTANCE LIMITS AS SET FORTH IN "TESTING 
SCHEDULE" SHALL APPLY. 

• LEAKAGE CURRENT TO BE MEASURED AFTER APPLI¬ 
CATION OF TEST VOLTAGE FOR 1 MIN. 

4. THERMAL SHOCK TEST 

A. PLACE CAPACITORS IN A CHAMBER AT -65° ♦ 

5°C FOR 1-1/2 HOURS. 

B. REMOVE FROM CHAMBER ABOVE AND HOLD AT 
ROOM TEMP. FOR 1-1/2 HOURS. 

C. PLACE IN CHAMBER AT 125* t 2°C FOR 5 
HOURS 

D. REMOVE FROM CHAMBER ABOVE AND HOLD AT 
ROOM TEMP. FOR A MIN. OF 24 HOURS. 

E. READ AND RECORD LEAKAGE CURRENT OF EACH 
CAPACITOR AS IN 3 ABOVE EXCEPT CAPACITORS 
NEED NOT BE HELO IN AN INVERTED POSITION. 
THE MAXIMUM SPECIFIED LEAKAGE CURRENT 
SHALL APPLY AFTER THE APPLICATION OF 
SPECIFIED TEST VOLTAGE FOR 2 MIN. 

5. ALL CAPACITORS WHICH PASS THE TESTS OUT- I 
LINED ABOVE SHALL BE SERIALIZED. 


TESTING SCHEDULE 


C. WORKING 
VOLTAGE 
RATING 

TESTIDC) 
VOLTAGE 
A B 

MAX 

DCL 

(UA) 

CAPACITY 

MFD. 

RES. 

OHMS 

(MAX) 

90 

80 90 

39 

«o:a 

3.0 

180 

160 180 

39 

12018 

1.5 
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B. THE FOLLOWING DATA SHALL BE RECORDED AND SHALL ACCOMPANY 

EACH SHIPMENT: 

1 . 

a. RATING 

b. LOT NO. 

c. OPERATOR’S INITIALS 

d. DATE AND TIME OF EACH CYCLE START 

e. DATE AND TIME OF EACH CYCLE FINISH 

f. TEST VOLTAGE READINGS ACROSS EACH RACK OF 
CAPACITORS EACH DAY AFTER TEMPERATURE AND 
VOLTAGE STABILIZATION. 

g. TEMPERATURE READINGS EACH DAY AFTER HEAT 
STABILIZATION. 

h. QUANTITY OF CAPACITORS TESTED AND QUANTITY 
REJECTED. 

2 . TEST DATA 24 HOURS AFTER VIBRATION TEST. 

a. RATING 

b. LOT NO. 

c. OPERATOR’S INITIALS 

d. LEAKAGE CURRENT, CAPACITY, AND EQUIVALENT 
SERIES RESISTANCE OF EACH CAPACITOR BY 
NUMBER 

e. QUANTITY OF CAPACITORS TESTED AND QUANTITY 
REJECTED. 

5 . TEST DATA ON THERMAL SHOCK. 

a. RATING 

b. LOT NO. 

c. OPERATOR'S INITIALS 

d. LEAKAGE CURRENT OF EACH CAPACITOR TESTED 

e. QUANTITY OF CAPACITORS TESTED AND QUANTITY 
REJECTED. 

C. UNITS FAILING TO MEET THE SCREENING TEST OR INITIAL 
REQUIREMENTS SHALL NOT BE ACCEPTABLE. 


DUE TO MYLAR SLEEVE, UNITS CAN STAND NO MORE 
THAN 125°C. 
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REQUIREMENTS: 

1. 6ENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVI AT IONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 

QUIREMENTS IN NO 1002044 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. UNIT PACKA6IN6 AND PACKIN6 SHALL BE ACCOMPLISHED IN SUCH A 

MANNER AS TO INSURE THE FOLLOWING: 

CD EACH IK2SYSDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 

a. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE PERFORMANCE CHARACTERISTICS OF MIL-C-3%5/19. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS: AS SHOWN (UNITS SHALL BE INSULATED with mylar SLEEVE 4 DISC) 

( 2 ) PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER > 

ND1002019. WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 

NASA DRAWING NUMBERT BASfl-NUMBER AND REVISION LETTER, 

AND SERIAL NUMBER TO INDICATE COMPLETION OF SCREENING 
TESTS. THE MANUFACTURER'S PART OR TYPE NUMBER, CAPAC¬ 
ITANCE VALUE AND TOLERANCE AND VOLTAGE RATING MAY ALSO 
BE MARKED ON PART AND PACKAGE. EACH CONTAINER SHALL 
CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS THE 
REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE I. 

( 2 ) EQUIVALENT SERIES RESISTANCE: PER TABLE I. 

(3) DC LEAKAGE CURRENT: PER TABLE I. 

3. DESIGN REQUIREMENTS: 

A. OPERATING TEMPERATURE RANGE: -55° TO *200*0 (SEE NOTE 5) 

(D VOLTAGE DERATING: PER TABLE I 

B. DC WORKING VOLTAGE (-55®C T0+200*C): PER TABLE I .(SEE NOTE 5) 
c. MAX CAPACITANCE CHANGE AT -55°C: -40*. 

D. MAX CAPACITANCE CHANGE AT ♦175°C: *35% (SEE NOTE 5) 

E. LIFE TEST: LIFE TEST PER ND 1002044 SHALL BE PERFORMED AT 

♦85°C. 1-:-1— 
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REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS IN ND 
1002044 UNLESS MODIFIED OR AMENDED BY THE DESIGN RE¬ 
QUIREMENTS SECTION OF THIS DRAWING. 

UNIT PACKAGING AND PACKIN6 SHALL BE ACCOMPLISHED IN SUCH 
A MANNER AS TO INSURE THE FOLLOWING: 

EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHFRS AND PACKED SECURELY TO PREVENT CONTACT 
DURING TRANSIT. 


INSPECTION AND ACCEPTANCE: 
MECHANICAL REQUIREMENTS: 

DIMENSIONS: PER FIGURE I. 


PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL- 
STD-130 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
PART NUMBER, CAPACITANCE VALUE AND TOLERANCE, VOLT¬ 
AGE RATING, DATE CODE AND LOT CODE. EACH CONTAINER 
SHALL CONTAIN THE NASA DRAWING AND DASH NUMBER PLUS 
THE REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

CAPACITANCE: PER TABLE I. 

EQUIVALENT SERIES RESISTANCE: PER TABLE I. 

DC LEAKA6E CURRENT: PER TABLE I. 


DESI6N REQUIREMENTS: 

OPERATING TEMPERATURE RANGE: -550 TO ♦200°C WITH PROPER 
V0LTA6E DERATING. 

DC WORKING VOLTAGE <-55°C TO ♦85°C): PER TABLE I. 

MAX CAPACITANCE CHANGE • -55°C: -40*. 

MAX CAPACITANCE CHANGE « ♦175°C: *35*. 


SPECIAL CONDITIONING BY SUPPLIER: 
BURN-IN: TO BE SPECIFIED. 
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_ TABLE I __ 

I I MAX MAX DC 

NASA CAPACITANCE EQUIVALENT SERIES DC LEAKAGE WORKING 

PART NUMBER ~* 0 r BiofirDc RESISTANCE (.0) CURRENT (UA) VOLTAGE 
#25°C M120CPS ^goc §120 CPS t25°C (WVDC) 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN NO 
1015404, CLASS 3. 

C PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL AND PART NUMBER. CONTAINERS SHALL BE MARKED WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION (SAMPLING): 

A. ELECTRICAL CHARACTERISTICS: 

(1) MAGNETIC SHIELDING: 20 DB MINIMUM OVER THE RANGE OF DC UP TO 100 KC. 

B. MECHANICAL 

(1) DIMENSIONS 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN ND 
1015404, CLASS 3. 

C. PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL AND PART NUMBER. CONTAINERS SHALL BE MARKED WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION (SAMPLING): 

A. ELECTRICAL CHARACTERISTICS: 

(1) MAGNETIC SHIELDING: 20 DB MINIMUM OVER THE RANGE OF DC UP TO 100 KC. 

B. MECHANICAL 

(1) DIMENSIONS 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PLATED IRON-NICKEL-COLBALT ALLOY 

(KOVAR) PER NASA DOCUMENT PS 1015402. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT CODE 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. 

ELECTRICAL REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz AT IZT> 

DYNAMIC IMPEDANCE (Zz) 

REVERSE CURRENT (Ir) AT 25°C 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATINGS: PER TABLE I 

STORAGE TEMPERATURE: -65°C TO +175°C 
SURGE CURRENT: PER TABLE I, 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8.3 MSEC DURATION SUPERIMPOSED ON IZT 
(TABLE II) 

POWER DISSIPATION: 400 MW MAXIMUM, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 
,375°C/MW MAXIMUM. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 10015q°C 

POWER DISSIPATION: 50% OF 100°C AMBIENT TEMPERATURE 
RATING (DIODE IN VOLTAGE BREAKDOWN CONDITION) 

BY CLIPS 1/2 INCH i 1/16 INCH FROM DIODE 
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__ REVISIONS __ 

_ DESCRIPTION PATE APF 

REPLACED BY REV B WITH CHANGES PER TORR OlZZ<t kJ/C 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE 
REVERSE LEAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUMBITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ± 1% OF INITIAL VALUE 
DYNAMIC IMPEDANCE: ± 5% OF INITIAL VALUE 
REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 


NOTES: 

, ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

, DYNAMIC IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE lOf. OF THE DC LEVEL (Zz = 
E(AC)/I(AC). 


DASH 

NUMBER 


TABLE I 

MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) _ 

POWER ZENER JUNCTION SURGE El A TYPE MANUFACTURER'S TYPE DESIGNATION 

DISSIPATION CURRENT TEMPERATURE CURRENT DESIGNATION (FOR REF ONLY) _ 

1 (MW) (MA) (°C) (MA) (FOR REF ONLY) __ 

Inn I 75 1-65 TO +1751 960 I 1N751A 1(TO BE SPECIFIED BY SUPPLIER) 


1N751A 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. Ot^lf CATE 


k 

I 


TABLE II 

ELECTRICAL SPECIFICATIONS AT T A = 25°C (UNLESS OTHERWISE SPECIFIED) 


©REPLACED EfTREV BWITH CHANGES 


SPECIFI CAT IONS AT TEST CURRENT 


ISPECIFI CATIONS AT TEST CURRENT 


DASH 

BREAKDOWN 

MAXIMUM 1 

TEST 

BREAKDOWN 

TEST CURRENT 

NUMBER 

VOLTAGE 

DYNAMIC 

CURRENT 1 . 

VOLTAGE 

2 


MIN NOM MAX 

IMPEDANCE 


MIN 

MAX 

(mAdc) 


(VDC) (VDC) (VDC) 

(OHMS) 

mAdc 

(VDC) 

(VDC) 

-6 

4.85 5.1 5.35 

14 

20 

3.4 

5.35 

.25 


MAXIMUM REVERSE MAXIMUM TEMP- MAXIMUM FORWARD 

CURRENT ERATURE COEFFICIENT VOLTAGE DROP 

AT 25°C |AT 150°CIAT Vr (AT lz = 7.5mA, (AT 200 mAdc) 

25°C TO +125°C) 

(uAdc) (uAdc) (VDC) _ (%/°C) _ (VDC) 

5 50 2 t .028_1^0_ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002094 FOR THIS DRAWING 
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NOTICK - WHIN COVCRHMCNT DRAWINKS »WCIFICA^* 0« OTHM OATA 
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HOT TO M RCCARDCO RT IHPUCATIOR OR OT MI *»'*«** 1 " * rORVIY- 
UCCRSIHC THI HOLDER OR ART OTHCR PCRCOH OR CORPORATIOH. OR CORVIT 

REQUIREMENTS: 

GENERAL* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: Tult ie 

LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 
K0VAR PER ND 1015402. UNTIL THIS MATERIAL IS AVAIL¬ 
ABLE IN PRODUCTION (AT WHICH TIME THE DRAWING WILL 
BE UPDATED BY CHANGE) THE LEADS SHALL BE: 

ANODE: COPPER, TIN DIP 
CATHODE: DUMET, TIN DIP 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT CODE 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER Ml L-S173-130. A TAG MAY BE 
ATTACHED WHEN THE SIZE OF THE ARTICLE IS NOT SUF¬ 
FICIENT TO ACCOMMODATE THIS MARKING. 

ELECTRICAL REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz AT IZT) 

DYNAMIC IMPEDANCE (Zz) 

REVERSE CURRENT (Ir) AT 25°C 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATINGS: PER TABLE I 

STORAGE TEMPERATURE: -65°C TO ♦ITSOC 
SURGE CURRENT: PER TABLE I, 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8.3 MSEC DURATION SUPERIMPOSED ON IZT 
(TABLE II) 

POWER DISSIPATION: 400 MW MAXIMUM, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 

.375°C/1IW MAXIMUM. 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: 

POWER DISSIPATION: 

(DIODE IN VOLTAGE BREAKDOWN CONDITION) 

MOUNTING: BY CLIPS 1/2 INCH 1 1/16 INCH FROM DIODE 
BODY. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE 
REVERSE LFAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUMBITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS(SEE NOTE 3) 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ±3% OF INITIAL VALUE 
DYNAMIC IMPEDANCE: i 15% OF INITIAL VALUE 
REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 1 uA, 
WHICHEVER IS GREATER 


TABLE I 


DASH 

NUMBER 

POWER 

DISSIPATION 

(MW) 

ZENER 

CURRENT 

(MA) 

JUNCTION 

TEMPERATURE 

(°C) 

SURGE 

CURRENT 

(MA) 

El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

-6 


75 

-65 TO +175 


1N751A 


TABLE II 



SPECIFICATIONS 

n 

AT TEST CURRENT 1 

SPECIFICATIONS AT 

TEST CURRENT 2 

MAXIMUM REVERSE 

MAXIMUM TEMP- 

MAXIMUM FORWARD 

DASH 

RRrAknnwN 

MAXIMUM 

TEST 

BREAKDOWN 

TEST CURRENT 

CURRENT 


ERATURE COEFFICIENT 

VOLTAGE DROP 

NUMBER 

V 

OLTAGI 

r 

DYNAMIC 

CURRENT 1 

VOLTAGE 

2 

AT 25°C 

AT 150°C 

AT VR 

(AT lz = 7.5mA, 

(AT 200 mAdc) 


MIN 

NOM 

MAX 

IMPEDANCE 


MIN 

MAX 





25°C TO +125°C) 



(VDC) 

(VDC) 

(VDC) 

(OHMS) 

mAdc 

(VDC) 

(VDC) 

(mAdc) 

(uAdc) 

(uAdc) 

(VDC) 

(?./°C) 

(VDC) 

-6 

4.85 

5.1 

5.35 

14 

20 

3.4 

5.35 

.25 

5 

50 

2 

1 .028 

1.5 


1. 


NOTES: 


2 . 


3. 


ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

DYNAMIC IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL (Zz - 
E(AC)/I(AC). 

FOR LOTS 6REATER THAN 100 PIECES. 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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HOTICI — WHtl COVEANNENT OHAWINM. SPCCIMCATIOMt Ml OTHER OAT* 

US IlMO FOR ART rjAVOU OTHER THAR IR COHHfCT.OH WITH A DEEIHITBIT 
RELATED ROVERMWENT RROCUREMERT ORCRATIOH THE UHITEO STATES ROVER*- 
MEHT THERERT INCURS NO RESROHSIRIUTY NOR i^flV'oA 

AMO THE f ACT THAT THE 60VERNHENT RAT HAVE TORHULATED_ FURHIS'»B0. OJ 
IN ANT WAT SURAUEO THE SAIO ORARMNOS SRECIMCATIONS (M OTHER DATA I* 

NOT TO M RSCAROCD RT IRfLICATION OR OTHER WISE » »J?_ 
licensinr the holder or ant other person m corhcration. OR CONTEt- 
INR ANT RIRHTS OR REAMIRRIO* TO •AMUFACTURE UR^OR SELL *•» 

RATE*TED INVENTION THAT NAT IN ANT WAT RE RELATED T HERETO _ 

REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 100205*. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015*04, CUSS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 
K0VAR PER NO 1015*02. UNTIL THIS MATERIAL IS AVAIL¬ 
ABLE IN PRODUCTION (AT WHICH TIME THE DRAWING WILL 
BE UPDATED BY CHANGE) THE LEADS SHALL BE: 

ANODE: COPPER, TIN DIP 
CATHODE: DUMET, TIN DIP 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

MARKIN6: THE MANUFACTURER’S NAME, TRADEMARK OR CODE; 
MANUFACTURER’S TYPE DESIGNATION; DATE CODE; LOT CODE 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. A TAG MAY BE 
ATTACHED WHEN THE SIZE OF THE ARTICLE IS NOT SUF¬ 
FICIENT TO ACCOMMODATE THIS MARKING. 

ELECTRICAL REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz AT Izt) 

DYNAMIC IMPEDANCE (Zz) 

REVERSE CURRENT (Ir) AT 25°C 


DESI6N REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATINGS: PER TABLE I 

STORAGE TEMPERATURE: -65°C TO ♦175°C 
SURGE CURRENT: PER TA8LE I, 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8.3 MSEC DURATION SUPERIMPOSED ON IZT 
(TABLE II) 

POWER DISSIPATION: *00 MW MAXIMUM, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 
.375°C/IIW MAXIMUM. 
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RELATED SOVERNMCNT PROCUREMENT OPERATION THE UNITED STATES GOVERN- 
MENT TMERERT INCURS NO RESPONSIBILITY NOR ANT OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHEO OR 
IN ANT WAT SUPPLIED THE SAID ONAWINRS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DC REGARDED DT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAT IN ANY WAY RE RELATED THERETO. 
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_ REVISIONS 

DESCRIPTION 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
1) FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25‘C 

(b) POWER DISSIPATION: 200 MW 

. (DIODE IN VOLTAGE BREAKDOWN CONDITION) 

(c) MOUNTING: BY CLIPS 1/2 INCH i 1/16 INCH FROM DIODE 

BODY. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1) ZENER VOLTAGE 

2) DYNAMIC IMPEDANCE 

3) REVERSE LEAKAGE CURRENT 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUMBITTED SHALL ALSO IDENTIFY PARTS THAT 

FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE 3> 

SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 

THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 

THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 

EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 

FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 

EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 

FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. I- 

1) PARAMETRIC CHANGE LIMITS: nj 

(a) ZENER VOLTAGE: i 3% OF INITIAL VALUE 

(fc) DYNAMIC IMPEDANCE: * 15% OF INITIAL VALUE _ 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 1 uA, 

WHICHEVER IS GREATER L — 


REPLACES REV A WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR QZZZ& _ 

REVISED PER TDRR 04244 




TABLE I 

MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS AT Ta = 25°C (UNLESS OTHERWISE SPECIFIED) 


DASH 

NUMBER 


POWER ZENER JUNCTION SURGE 

DISSIPATION CURRENT TEMPERATURE CURRENT 
(MW) (MA) (°C) (MA) 

400 75 -65 TO *175 960 


El A TYPE 
DESIGNATION 
(FOR REF ONLY ) 

1N751A 




ELECTRICAL SPECIFICATIONS AT 


TABLE II 

= 25°C (UNLESS OTHERWISE SPECIFIED) 


SPECIFICATIONS AT TEST CURRENT 


DASH 

BREAKDOWN 

MAXIMUM 

TEST 

BREAKDOWN 

NUMBER 

_voltage 

DYNAMIC 

CURRENT 1 

VOLTAGE 


MIN NOM MAX 

IMPEDANCE 


MIN 

MAX 


(VDC) (VDC) (VDC) 

(OHMS) 

mAdc 

(VDC) 

(VDC) 

-6 

4.85 5.1 5.35 

14 

20 

3.4 

5.35 


SPECIFICATIONS AT TEST CURRENT l 
BREAKDOWN TEST CURRENT 
VOLTAGE 2 

MIN I MAX 

(VDC) (VDC) (mAdc) 

3.4 5.35 .25 


MAXIMUM REVERSE MAXIMUM TEMP- MAXIMUM FORWARD 

CURRENT ERATURE COEFFICI ENT VOLTAGE DROP 

AT 25°C AT 150°C AT Vr (AT lz = 7.5mA, (AT 200 mAdc) 

25°C TO +125°C) 

(uAdc) (uAdc) (VDC) _ (%/°C) (VDC) 

5 50 2 1 .028 



NOTES: 

, ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

. DYNAMIC IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL (Z7 = 
E(AC)/I(AC). 

FOR LOTS 6REATER THAN 100 PIECES. 
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3) ELECTRICAL REQUIREMENTS: 

1) ELECTRICAL SPECIFICATIONS: PER TABLE II 

(a) ZENER VOLTAGE (Vz AT *ZT> 

(b) DYNAMIC IMPEDANCE (Zz) 

(c) REVERSE CURRENT (Ir) AT 25°C 
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C. POWER DISSIPATION: 400 MW MAXIMUM, DERATE 2.67 MW/°C 
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D. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 

1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 

.375°C/Mi MAXIMUM. 
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RELATED OOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES SOVERN- 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
1) FOLLOWING CONDITIONS: 

(a) AMBIENT TEMPERATURE: 25*C 

(b) POWER DISSIPATION: 200 MU 

. (DIODE IN VOLTAGE BREAKDOWN CONDITION) 

(c) MOUNTING: BY CLIPS 1/2 INCH i 1/16 INCH FROM DIODE 

BODY. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

1) ZENER VOLTAGE 

2) DYNAMIC IMPEDANCE 

3) REVERSE LEAKAGE CURRENT 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 

THE TEST DATA SUMBITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS (SEE NOTE 3) 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

1) PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: i 3* OF INITIAL VALUE 
(I) DYNAMIC IMPEDANCE: 115% OF INITIAL VALUE 
(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 1 uA, 
WHICHEVER IS GREATER 
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REVISED PER TDRR 04244 
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INSPECTION OF SEMICONDUCTORS: PER ND1002220. 

A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTION 
REQUIREMENTS SHALL BE INCLUDED WITH EACH SHIPMENT. 


Ii . . 
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TABLE I 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS AT T a = 25°C (UN LESS OTHERWISE SPECIFIED) 


El A TYPE 


DESIGNATION 


(FOR REF ONLY) 


1N751A 


DASH 

NUMBER 

POWER 

DISSIPATION 

(MW) 

ZENER 

CURRENT 

(MA) 

JUNCTION 

TEMPERATURE 

(°C) 

SURGE 

CURRENT 

(MA) 

f 

[ -6 

400 

75 

-65 TO +175 

960 


^ —TABLE II 

ELECTRICAL SPECIFICATIONS AT T A = 25°C (UNLESS OTHERWISE SPECIFIED) 


SPECIFICATIONS AT TEST CURRENT 1 SPECIFICATIONS AT TEST CURRENT 2 


MAXIMUM TEST BREAKDOWN TEST CURRENT 

DYNAMIC CURRENT 1 VOLTAGE 2 

MAX I IMPEDANCE ~mTn | MAX 

(VDC) (OHMS) mAdc (VDC) (VDC) (mAdc) 


SPECIFICATIONS AT TEST CURRENT 1 
DASH BREAKDOWN I MAXIMUM I TEST" 
NUMBER VOLTAGE DYNAMIC CURRENT 

MIN NOM MAX IMPEDANCE 
(VDC) (VDC) (VDC) (OHMS) mAdc 


-6 4.85 5.1 5.35 14 20 


MAXIMUM REVERSE MAXIMUM TEMP- MAXIMUM FORWARD 

CURRENT _ERATURE COEFFICIENT VOLTAGE DROP 

AT 25°C AT 150°C AT Vr (AT lz s 7.5mA, (AT 200 mAdc) 

25°C TO ♦^SOC) 

(uAdc) (uAdc) (VDC) (*/°C) (VDC) 


5 




NOTES: 

, ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

, DYNAMIC IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10* OF THE DC LEVEL (Zz = 
E(AC)/I(AC). 

FOR LOTS GREATER THAN 100 PIECES. 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


(VDC) 


REPLACES REV(A)WITH CHANGE 

DUPLICATE MASTED FOB NEGOTIATION OHLY 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS i 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 

Cawmiooc. Mam 14^5 9* 

L . WO. _ COMTIU CT 4.91 


^ NGLES DRAWN ^ 
“ CHECKED L 


DO NOT SCALE THIS DRAWING 
MATERIAL 


I HEAT TREATMENT 


NEXT ASSY USED ON 


APPLICATION 


I FINAL FINISH 


APPROVAL A 
APPROVAL. 


NASA APPROVAL^ 


MIT APPROVAL . 


NOMENCLATURE OR 
DESCRIPTION 

LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

SEMICONDUCTOR DEVICE, DIODE 
(VOLTAGE REGULATOR,'SILICON, 
AXIAL LEAD, 6LASS BODY) 

SPECIFICATION CONTROL DRAWING 


I CODE IOENT NO. i SIZE 




NASA DRAWING NO. 

1010462 


SCALE NONE I wt 


.. — ....... I ..-. 


INCHES 


i 6 i z ii 

> PHOTOGRAPHIC SCALE ONLY' 

4 _... . __ 





































































MOTICC - WHIN MVIHHINT MMIMM. mCiriCATMMf. om OTHBR DATA 
AM UHI FOR AMT PMDPOSt OTMI* TMAG IN tONNICTION WITH A DfFINITttT 
MLATCD DOVCRNMNT FNOCUNCNINT OPtNATIOH. TNt WNITtO STATtt SOVCMI- 
MINT TNCMDV INCURS NO RiSFONSIDIUTV NOR ANT OBLIGATION WHATSOtVtN^ 

AND TNt FACT THAT TNI GOVtNNWtNT NAT NAVI FORNMtATtO. »iO OR 
IN ANT VAT SUFFLltO THt SAID DRAWINGS. SPCCIFICATIONt ON OTHIA DATA If 
NOT TO DC RCGAROCO DT INFUCATION ON OTWtR VISt A S IN ANT 
UCCNSING TNt NOi-DtR ON ANT OTNtN FtNRON ON C®****! 10 * 0 * 

INN ANT NINNTS ON FtRHISSION TO NANUFACTWM. UIX ANT 

FATINTtD INVtNTION THAT NAT IN ANT WAT Dt MLATIB TNtRtTO. 

REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS SPECIFIED IN ND 100205*. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015*04, CLASS 2. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 

BE IN ACCORDANCE WITH ND 1002129. 
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A. MECHANICAL REQUIREMENTS: 

D LEAD DATA: THE ULTIMATE LEAD MATERIAL FOR THIS PART IS 
KOYAR PER ND 1015402. UNTIL THIS MATERIAL IS AVAIL¬ 
ABLE IN PRODUCTION (AT WHICH TIME THE DRAWING WILL 
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(a) ANODE: PER ND1015401 . 

(b) CATHODE: COPPER, tin DIP 
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2) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS ONLY), DASH NUMBER. AND 
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3) ELECTRICAL REQUIREMENTS: 

1) ELECTRICAL SPECIFICATIONS: PER TABLE II 

(a) ZENER VOLTAGE (Vz AT Izt) 

(b) DYNAMIC IMPEDANCE (Zz) 

(c) REVERSE CURRENT (Ir) AT 25°C _ 
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(2) SURGE CURRENT: PER TABLE I, 5 SURGES AT 1 MINUTE IN¬ 
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(TABLE II) 

C POWER DISSIPATION: *00 MW MAXIMUM, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

D. THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 

.375°C/MW MAXIMUM. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002054. LIFE TEST CONDI¬ 
TIONS SHALL BE THE SAME AS BURN-IN CONDITIONS. 

SUPPLIERS SHALL CONFORM TO.THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: GOLD PLATED IRON-NICKEL-COLBALT ALLOY 

(KOVAR) PER NASA DOCUMENT PS 1015402. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 
MANUFACTURER'S TYPE DESIGNATION; DATE CODE; LOT CODE 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. 

ELECTRICAL REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
ZENER VOLTAGE (Vz AT Izt) 

DYNAMIC IMPEDANCE (Zz) 

REVERSE CURRENT (!r) AT 25°C 


DESIGN REQUIREMENTS: 

ELECTRICAL SPECIFICATIONS: PER TABLE II 
MAXIMUM RATINGS: PER TABLE I 

STORAGE TEMPERATURE: -65°C TO +175°C 
SURGE CURRENT: PER TABLE I, 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8.3 MSEC DURATION SUPERIMPOSED ON IZT 
(TABLE II) 

POWER DISSIPATION: 400 MW MAXIMUM, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

THERMAL RESISTANCE: (JUNCTION TO AMBIENT AIR WITH CLIPS 
1/2 INCH FROM BODY OF DIODE IN STILL FREE AIR): 
,375°C/MW MAXIMUM. 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: IOoIJqOC 



POWER DISSIPATION: 50% OF 100°C AMBIENT TEMPERATURE 
RATING (DIODE IN VOLTAGE BREAKDOWN CONDITION) 
MOUNTING: BY CLIPS 1/2 INCH i 1/16 INCH FROM DIODE 
BODY. I- 
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REVISIONS 

DESCRIPTION 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

ZENER VOLTAGE 
DYNAMIC IMPEDANCE 
REVERSE LEAKAGE CURRENT 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUMBITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

ZENER VOLTAGE: ± 1 % OF INITIAL VALUE 
DYNAMIC IMPEDANCE: ± 5% OF INITIAL VALUE 
REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. DYNAMIC IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10# OF THE DC LEVEL (Z? = 
E(AC)/I(AC), 


TABLE I 

MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS AT Ta - 25°C (UNLESS OTHERWISE SPECIFIED) _ 

I POWER ZENER JUNCTION SURGE EIA TYPE MANUFACTURER'S TYPE DESIGNATION 

DASH DISSIPATION CURRENT TEMPERATURE CURRENT DESIGNATION (FOR REF ONLY) _ 

NUMBER ( MW ) (MA) (°C) (MA) (FOR REF ONLY) __ 

-6 400 75 -65 TO +175 960 1N751A (TO BE SPECIFIED BY SUPPLIER) 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR Na DATE 


DATE 


TABLE II 

ELECTRICAL SPECIFICATIONS AT T A = 25<>C (UNLESS OTHERWISE SPECIFIED) 

1 SPECIFICATIONS AT TEST CURRENT 1 ISPECIFI CATIONS AT TEST CURRENT 2 


MAXIMUM REVERSE 


MAXIMUM TEMP- MAXIMUM FORWARD 


DASH 

BREAKDOWN 1 

MAXIMUM 

TEST 

BREAKDOWN 

TEST CURRENT 

NUMBER 

VOLTAG 


DYNAMIC 

CURRENT 1 . 

VOLTAGE 

2 


MIN NOM 

MAX 

IMPEDANCE 


MIN 

MAX 



(VDC) (VOC) 

(VDC) 

(OHMS) 

mAdc 

(VDC) 

(VDC) 

(mAdc) 

-6 

4.85 5.1 

5.35 

14 

20 

3.4 

5.35 

.25 


CURRENT ERATURE COEFFICIENT 

AT 25°CIAT 150°C AT VR (AT lz = 7.5mA, 

25°C TO +125°C) 

(uAdc) (uAdc) (VDC) _ (#/°C) _ 

5 50 2 t .028 


VOLTAGE DROP 
(AT 200 mAdc) 

(VDC) 

1.0_ 
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ND 1002034 FOR THIS DRAWING 
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NODCI - VMM NOVIRNMIHT ORAVtNNN. •TtCiriCATIOM*. OM 0TMIR BATA 

AM HMD FOB ANY PURPOM OTNM TMAN IN COMMOTION VITM A MPINrTILT 

BKLATtO BOVtNMNINT PNOCUMMKNT OPtNATIOM. TMtl UNITKB BTATCS BOVtM- 

MNT TNKNIBY INCURS NO RfSPONSIBIUTT NON ANT ORMBATION VMATSOEVSR; 

AM YNt PACT TMAT TNK BOVIRNNINT NAY NAVI FORM MU. TIB PUNNISNIO. OB 

IN ANT VAT WPPUI9 TNI SAID DRAW1MBS. tPtCIPtOVIONN OP OTPIN OITA If 

■OT TO M MOARMO BT IMPLICATION OR OTNKNVIM AS IN AIIY NANNM 

LICS MSI NO TNI NOLBCR OR ANT OTMSR PSRSON OR COMOMPR* OR CBRMV. 

MM ART NIOMTS OR PSRNISRION TO HANNPACTWRR. MS. OR MU. ART 

PATSNTSB I NTS NT ION TNAT RAY IN ANT VAT M RBLATSO TRAM TO. 


NOTES: 

t.* GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BT MIL-D-70327. 

B. VENDORS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS OF NO 1015404, 
CLASS 3. 

C. PARTS SHALL BE PACKAGED IN SUITABLE BAGS AND THE BAGS PERMANENTLY AND LEGIBLY 
MARKED WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, QUANTITY 

OF PARTS, PLUS NASA DRAWING AND DASH NUMBER AND REVISION LETTER. 

2. ACCEPTANCE AND INSPECTION (SAMPLING): 

A. MECHANICAL PROPERTIES: 

(1) DIMENSIONS PER DRAWING 

(2) FINISH: PARTS SHALL BE FREE OF ALL BURRS. 


B. ELECTRICAL CHARACTERISTICS: 

(1) SNALL .NSfiT .THE REQUIREMENTS .OF NO t002052. 


V MfrOIOI 


REVISIONS \ 

SYM 

DESCRIPTION 

DATE 

APPROVAL 

————i 

k 

— 




L/ 

A 

REPLACED BY REV.B WITH CHANGES 
PER TDRR 017S'/ 

M'/y 

JUr 


422 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No- DATE 


3. 


DESIGN REQUIREMENTS: 

A. STORAGE LIFE: ONE YEAR WITHOUT EXCEEDING CONTACT RESISTANCE REQUIREMENT. 
(1) MATERIAL: FREE MACHINING ’.BRASS, 1/2 (HARO. 

FINISH. PLATED: GOLO PLATE PER HIL-D-45204, TYPE II, CLASS 2 


( 2 ) 

(3) 


.OVER SILVER PLATE PER QQ-S-365. 

CONCENTRICITY: ALL DIAMETERS SHALL BE CONCENTRIC WITHIN 0.002 TIR. 
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1010464-2 


INSPECTION HOLE 
ONE WALL ONLY 
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ND 1002034 FOR THIS DRAWING. 


@ REPLACED BY REV B WITH CHANGES 


QTY 

PART OR 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO. 

DESCRIPTION 

NO. 
















NEXT ASSY 

USED ON 

| APPLICATION | 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES 

dfc ± _ ± 

DO NOT SCALE THIS DRAWING 


MATERIAL 


SEE NOTES 


HEAT TREATMENT 
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NOTICK - WHIN NOVCNNHINT 0»ftWINSS. SBCCIFICATIONS. OH OTHtN DATA 
AM UMB FOB ANT FWBFOSC OTH«V THAN IN tONNICTION WITH A BCFINITClf 
BILATCD AOVCBNNCNT FNOCUBCNfNT OFCBATION. TMC UNITED STATES COVENN- 
■ENT TMEBEBT INCUBS NO BESPONSIBIUTT NOB ANT OBLICATION WMATSOEVEB: 
ANO THE FACT THAT THE BOVEBHHENT NAT HAVE FOBNULATED. FUBNISHED OB 
IN ANT WAV SUFFtlED THE SAIO DNAWINBS. SFCCIf ICATIOHS OB OTHEB DATA IB 
NOT TO BE BCCABDCO BT IMPLICATION OB OTHEBWISE AS IN ANT NAN tEB 
LICENSING THE HOLDEN OB ANT OTHEB FEBBON OB COBFOBATION. OB CONVET- 
INC ANT BIBHTS OB FCBHISSION TO NANUFACTUBE. USE. OB BELL ANV 
FA TENTED INVENTION THAT HAT IN ANT WAT BE MLATSD THEBETO. 


*9*0101 


REVISIONS 


REPLACES.REV A WITH CHANGES.AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 8Z?£~/ 


REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 3. 

PARTS SHALL BE PACKAGED IN SUITABLE BAGS AND THE BAGS 
PERMANENTLY AND LEGIBLY MARKED WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, PART NUMBER, QUANTITY OF PARTS, 

DATE CODE, OR DATE OF MANUFACTURE, PLUS NASA DRAWING 
AND DASH NUMBER AND REVISION LETTER. 


MECHANICAL PROPERTIES: 

DIMENSIONS PER DRAWING 

FINISH: PARTS SHALL BE FREE OF ALL BURRS. 

RETAINING CLIP SHALL BE COLOR CODED YELLOW INDICATING 
NO. 22 SIZE CONTACT. 

ELECTRICAL CHARACTERISTICS: 

SHALL MEET THE REQUIREMENTS OF ND 1002052. 

CURRENT RATING: (MATED) 3 AMPERES 

DESIGN REQUIREMENTS: ' 

STORAGE LIFE: ONE YEAR WITHOUT EXCEEDING CONTACT RESISTANCE 
REQUIREMENT. 

MATERIAL: FREE MACHINING BRASS, FULL HARD, LEADED COPPER 
AMERICAN BRASS ALLOY NO. 126 OR NO. 129 
FINISH: GOLD PLATE PER MIL- -45204, TYPE U, CLASS I OVER 
SILVER PLATE PER QQ-S-365, EXCEPT RETAINING CLIP SHALL 
BE NICKEL PLATED PER MIL-N-26074. 

CONCENTRICITY: ALL DIAMETERS SHALL BE CONCENTRIC WITHIN 
0.002 TIR. 


APPLICATION DATA: 

WIRE STRIP LENGTH SHALL BE 3/32 APPROX. 

TOOLS REQUIRED: 

CRIMPING TOOL, INSERTION TOOL, REMOVAL TOOL, AND LOCATOR 
STOP. 

__,_ TABLE I ____ 

DASH NO. CONTACTS 

-1 PIN 

^5 SOCKET 


.051 

.049jD |A 
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MAX. 


■Ml DIA 


INSPECTION HOLE 
ONE WALL ONLY 
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-4S-- * 033 

* L.061*. 

1.057 


1010464-2 
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MAX. 


.015 NOMINAL 


RETAINING^ 

CLIP 


REPLACES REV (A) WITH CHANGE 
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^ A REVISED PER TORR 0 ( 1 ~) 


DATE I APPD. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 


INSPECTION AND ACCEPTANCE (100%): 

MARKING: THE FOLLOWING SHALL BE PERMANENTLY AND LEGIBLY 
MARKFO ON THE LAMP CONTAINER; 

MANUFACTURER'S NAME OR TRADEMARK 
MANUFACTURER'S PART NUMSER 

ELECTRICAL: LAMP SHALL OPERATE SATISFACTORILY WITH D.C. 
VOLTAGE APPLIED IN THE FOLLOWING MANNER: 




fSF? F?rURE T FOR BREAKDOWN MAINTAINING 

le»d I de N t I T I c»tTo«)'' oi - tage voltage (0-0.) 


MAINTAINING 


DASH SIGNALITE 
NUMBER PART NUMBER 
-1 120TG-27-2 


A TO B 1/ 65-82 VOLTS 60-72 VOLTS 

A TO C g/ 1 96-100 VOLTS | 65-77 VOLTS 

ENVELOPE DEFECTS AND SEAL QUALITY: ENVELOPE AND SEAL 
INSPECTION CRITERIA TO BE NEGOTIATED. 


60-72 VOLTS 
65-77 VOLTS 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. £L1*L CATENA 


DESIGN REQUIREMENTS: 

RATED LIFE (HOURS D.C.): 5000 

DESIGN CURRENT (ma): 0.5 

LEAD MATERIAL AND FINISH; TO BE DETERMINED 

GAS: TO BE DETERMINED 

ENVIRONMENTAL REQUIREMENTS: 

TEMPERATURE AND ALTITUDE: * 

NON-OPERATING: TEMPERATURE OF -55°C TO ♦85°C 
ALTITUDE OF 260,000 FEET 
OPERATING: TEMPERATURE OF 0°C TO ♦70°C 
HUMIDITY: 95% RELATIVE HUMIDITY, FIVE 24 HOUR CYCLES 
SHOCK: 100 G's, 6 MILLISECONDS 
VIBRATION: 20 G's, 20,000 CPS 


1/ CONNECTION MADE WITH "B" AS ANODE 
1/ CONNECTION MADE WITH T AS ANODE 


o 


LEAD IDENTIFICATION (REF) 


p-1-3/4 -» 

"I 




27/32 

MAX 


RED ORIENTATION DOT 

AT THIS LOCATION 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


INSTRUMENTATION LAB 
Cambridge. Mass. 

S WO. COMTHACT 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 


INSPECTION AND ACCEPTANCE (100%): 

MARKING: THE FOLLOWING SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE LAMP CONTAINER: 

MANUFACTURER'S NAME OR TRADEMARK 
MANUFACTURER'S PART NUMBER 

ELECTRICAL: LAMP SHALL OPERATE SATISFACTORILY WITH D.C. 
VOLTAGE APPLIED IN THE FOLLOWING MANNER: 


| REVISIONS 1 

SYM 

DESCRIPTION 

DATE 

APPD. 

1 - 




A 

REVISED PER TORR 


(rit 

B 

REPLACED BY REV C WITH CHANGES PER TDRR dtiCf' 


OT> 






LEAD CONNECTION 
(SEE FIGURE FOR 
LEAD IDENTIFICATION) 

BREAKDOWN 
VOLTAGE (D.C.) 

MAINTAINING 
VOLTAGE (D.C.) 

A TO B 1/ 

A TO C 1/ 

65-82 VOLTS 
96-100 VOLTS 

GO-72 VOLTS 
65-77 VOLTS 


DASH 

NUMBER 

SIGNALITE 
PART NUMBER 

-1 

120TG-27-2 


ENVELOPE DEFECTS AND SEAL QUALITY: ENVELOPE AND SEAL 
INSPECTION CRITERIA TO BE NEGOTIATED. 


DESIGN REQUIREMENTS: 

RATED LIFE (HOURS D.C.): 5000 

DESIGN CURRENT (ma): 0.5 

LEAD MATERIAL AND FINISH: TO BE DETERMINED 

GAS: TO BE DETERMINED 

ENVIRONMENTAL REQUIREMENTS: 

TEMPERATURE AND ALTITUDE: 

NON-OPERATING: TEMPERATURE OF -55°C TO +85°C 
ALTITUDE OF 260,000 FEET 
OPERATING: TEMPERATURE OF 0°C TO ♦70°C 
HUMIDITY: 95% RELATIVE HUMIDITY, FIVE 24 HOUR CYCLES 
SHOCK: 100 G's, 6 MILLISECONDS 
VIBRATION: 20 G's, 20,000 CPS 


faq ikirAnu A-rp/MU AKIIV 

run inrumviMi ivsii vm.i 

CLASS B RELEASE TOR Na_££l ±L — CATENA 

*•3 


LEAD IDENTIFICATION (REF)- 


1/ CONNECTION MADE WITH "B" AS ANODE 
2/ CONNECTION MADE WITH "C" AS ANODE 



RED ORIENTATION DOT 

AT THIS LOCATION 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE - WH(M 60VIMMIIWT DBAWINS* Sf«C• nC*TIOM. OW ®T■ »*▼ * 

ARC USCO FOR ARY PUAPOSI OTHER THAR IR CORRCCTIOR WITH A OtFINITCLV 
RELATED OOVCRRMCRT PROCliREMEHT OPCRATIOR THE URITEO STATES COVERR- 

Sert tSerert.rcurs ro resfors.ril.tt ror art OIL I CAT .OR "H V ". 

ARO THE FACT THAT THE OOVCAHMEHT RAT HAVE FORRULATEO. FURRISHEO. OR 
IR ART WAT SUFFLIEO THE SAID ORAWIROS. SftCIFICATIORSO# OTHER DATA It 
ROT TO RE RCGAROCD RT IRFLICATIOR OR OTHERWISE AS IR ART HANHCR 
LICE RSI H6 T HI HOLDER OR ART OTHER RERSOR °«^"/ORATIORORCORTE^ 

IRC ART RICHTS OR RERRISSIOR TO RARUFACTURE. Utt. O* SELL ART 
RATCRTEO IRVEHTIOR THAT RAT IR ART WAT RE RCLATEO THERETO. 

REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

INSPECTION AND ACCEPTANCE: 

MARKING: THE FOLLOWING SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE LAMP CONTAINER: 

MANUFACTURER'S NAME OR TRADEMARK 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON 
PART AND PACKAGE 

ELECTRICAL: LAMP SHALL OPERATE SATISFACTORILY WITH D.C. 
VOLTAGE APPLIED IN THE FOLLOWING MANNER:_ 


LEAD CONNECTION 
(SEE FIGURE FOR 
LEAD IDENTIFICATION) 

A TO B SEE NOTE 1. 

A TO C SEE NOTE 2. 


BREAKDOWN MAINTAINING 
VOLTAGE (D.C.) VOLTAGE (D.C.) 


65-82 VOLTS 
96-120 VOLTS 


60-72 VOLTS 
65-77 VOLTS 


UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF 
MTL-L-15098. 


DESIGN REQUIREMENTS: 

RATED LIFE (HOURS D.C.): 5000 HOURS OF OPERATION FOR A 

CHANGE OF SIX VOLTS IN MAINTAINING VOLTAGE A TO C 
DESIGN CURRENT (ma): 0.5 

LEAD MATERIAL: DUMET.MIRE PER ND1015401 EXCEPT. NOT GOLD PLATED. 
GAS: NEON MIXTURE 
ENVIRONMENTAL REQUIREMENTS: 

TEMPERATURE AND ALTITUDE: 

NON-OPERATING: TEMPERATURE OF -55°C TO ♦85°C 
ALTITUDE OF 260,000 FEET 
OPERATING: TEMPERATURE OF 0°C TO ♦70°C 
HUMIDITY: 95* RELATIVE HUMIDITY, FIVE 24 HOUR CYCLES 
SHOCK: 100 G's, 6 MILLISECONDS 
VIBRATION: 20 G's, 20,000 CPS 


NOTES: 

1. CONNECTION MADE WITH "B" AS ANODE 

2. CONNECTION MADE WITH ”C” AS ANODE 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 2. 


INSPECTION AND ACCEPTANCE (100%): 

MARKING: THE FOLLOWING SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE UMP CONTAINER: 

MANUFACTURER'S NAME OR TRADEMARK 
MANUFACTURER'S PART NUMBER 

ELECTRICAL: LAMP SHALL OPERATE SATISFACTORILY WITH D.C. 
VOLTAGE APPLIED IN THE FOLLOWING MANNER: 


F??Mp? T if2 BREAKDOWN MAINTAINING 
LEAD IDENTIFICATION) V0LTAGE < D « C »> VOLTAGE (D.C.) 
A TO B 1/ 65-82 VOLTS 60-72 VOLTS 

A TO C 2/ 1 96-100 VOLTS | 65-77 VOLTS 

ENVELOPE DEFECTS AND SEAL QUALITY: ENVELOPE AND SEAL 
INSPECTION CRITERIA TO BE NEGOTIATED. 


65-82 VOLTS 
96-100 VOLTS 


60-72 VOLTS 
65-77 VOLTS 


DESIGN REQUIREMENTS: 

RATED LIFE (HOURS D.C.): 5000 

DESIGN CURRENT (ma): 0.5 

LEAD MATERIAL AND FINISH: TO BE DETERMINED 

GAS: TO BE DETERMINED 

ENVIRONMENTAL REQUIREMENTS: 

TEMPERATURE AND ALTITUDE: 

NON-OPERATING: TEMPERATURE OF -55°C TO +85°C 
ALTITUDE OF 260,000 FEET 
OPERATING: TEMPERATURE OF 0°C TO *70°C 
HUMIDITY: 95% REUTIVE HUMIDITY, FIVE 24 HOUR CYCLES 
SHOCK: 100 G's, 6 MILLISECONDS 
VIBRATION: 20 G's, 20,000 CPS 


1/ CONNECTION MADE WITH "B" AS ANODE 
2/ CONNECTION MADE WITH "C" AS ANODE 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

GENERAL: 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 10154-01 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 10154-04., CLASS 2. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER'S PART NUMBER, MANUFAC¬ 
TURER'S NAME OR SYMBOL, MANUFACTURER'S SERIAL NUMBER 
AND TYPE DESIGNATION SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON UNIT. 

LEADS: DUMET ALLOY, 0.017 t .001 DIA., GOLD PLATED AND 
NYLON INSULATED. LEADS SHALL BE COLOR CODED AND ENDS 
SHALL BE STRIPPED AS SHOWN. LEADS SHALL CONFORM TO 
ND 10154-01 EXCEPT FOR PARAGRAPH 3.4.2, FINISHED LEAD 
DIAMETER. A CERTIFICATE OF COMPLIANCE FOR THIS LEAD 
MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

THIS UNIT SHALL MEEl al. REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R LIFE EXPECTANCY X, FAMILY 03, IN AN 
AMBIENT TEMPERATURE OF 85°C 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A 
MM OF MERCURY. 


(PER MlL-STD-202, 
PRESSURE OF 10-4 


MENTS FROM 380 CPS TO 1000 CPS. 
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REVISIONS 


DESCRIPTION 


REPLACED BY REV B WITH CHANGES PER TDRR 


DATE 


7 /x//n 




WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
4-9 VOLTS MAX INSTANTANEOUS. 


c 


SPECIAL CONDITIONING, 100%:(BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *2500 AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. 0(lH DATE*V^« 


TABLE I 


INSPECTION TESTS 


NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27.| 

PARAGRAPH 


4-.7.3.2.1 

SEALING 

♦.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

♦.7.6 

INDUCED VOLTAGE: APPLY 56 VOLTS, 1000 CPS TO LEADS BLUE AND RED, 
SECONDARY OPEN. 

♦.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC 
MAX) 

♦.7.9.2.2 

FULL LOAD VOLTAGE: WITH 28 VOLTS, +00 CPS APPLIED TO LEADS (BLUE TO 
RED), THE FULL LOAD OUTPUT VOLTAGE (BLACK TO GREEN) = 6.30 1 0.60 
VOLTS WITH 60 MlLLIAMPERE LOAD. FULL LOAD VOLTAGE = 6.30 i 0.30 
VOLTS AT 25°C. 

♦.7.9.3 

DC RESISTANCE (AT 25°C): R(BLUE TO RED) = 190 OHMS MAXIMUM R(BLACK TO 
GREEN) = 16 OHMS MAXIMUM. 

♦.7.9.1+ 

POLARITY: LEAD BLUE AND BUCK SHALL BE OF LIKE POLARITY. 

♦.7.9.17 

NO LOAD VOLTAGE: WITH 28 VOLTS, +00 CPS APPLIED TO LEADS (BLUE TO 

RED), THE NO LOAD OUTPUT VOLTAGE (BUCK TO GREEN) = 8.15 * 0.25 
VOLTS. 
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NOTICK — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER OATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OCFINITCIV 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THCRCRV INCURS NO RCSPONSIRILITY NOR ANT ORLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATCO. FURNISHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE RCGAROCD RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDEN OR ANT OTHER PERSON OR CORPORATION. ON CONVEY¬ 
ING ANT NIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION THAT MAT IN ANT WAT RE RELATEO THERETO. 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER, MANUFACTURER'S 
SERIAL NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 
LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 * 

0 001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUC¬ 
TION (AT WHICH TIME THIS DRAWING WILL BE UPDATED BY 
CHANGE) THE LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 1 
0.002 DIA., GOLD PLATED AND NYLON INSULATED. LEADS 
SHALL BE COLOR CODED AND ENDS SHALL BE STRIPPED AS 
SHOWN. IN ALL OTHER RESPECTS, LEADS SHALL CONFORM TO 
ND 1015401. A CERTIFICATION OF COMPLIANCE WITH THIS 
LEAD MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 
4, CLASS R,LIFE EXPECTANCY X, FAMILY 03, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~4 
MM OF MERCURY 

UNITS SHALL BE CAPABLE*OF MEETING ALL ELECTRICAL REQUIRE¬ 
MENTS FROM 380 CPS TO 1000 CPS. 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

49 VOLTS MAX INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPCCIFICATIONS. OR OTHER OATA 
ARC USCO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A OEFINITELT 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT OGLIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE RE6AROCO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING TMC MOLOCA OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAV RE RELATED THERETO. 


REQUIREMENTS: 


D 


GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 


2 - INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 

DRAWIN6 NIIMRER AND REVISION LETTER, MANUFACTURER’S 

SERIAL NUMBER AND CONNECTION DATA.PER NO 1002019 THE MANUFACTURER'S 

PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE PER MIL-STD-129 

C. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND1015401 EXCEPT NICKEL STRIKE MAY BE 
50-100 MICROINCHES ANO LEAD 0IAMETER SHALL BE 0.016 i .001 DIA.A CERTIFICATION OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. LEADS SHALL BE NYLON 
INSULATED, COLOR CODED PER SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED AS SHOWN. 


D - FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


B 


3. DESIGN REQUIREMENTS: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 

4, CLASS R,LIFE EXPECTANCY X, FAMILY 03, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

(1 )HIGH TEMPERATURE: 71 # C OPERATING 

(2) L0W TEMPERATURE: -18°C OPERATING 

(3) VIBRATI0N: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

(4DEDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~4 
MM OF MERCURY 

C. UNITS SHALL BE CAPABLE*OF MEETING ALL ELECTRICAL REQUIRE¬ 

MENTS FROM 380 CPS TO 1000 CPS. 

D WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
49 VOLTS MAX INSTANTANEOUS. 


A 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REVISIONS 


MOTICC - WHIM GOVERNMENT DRAWINGS. SRECinCATIONS OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH * 

RELATED GOVERNMENT RROCUREMENT ORERATION THE UNITED* T i. T J* ‘ 

MINT THERERT INCURS NO RESRONSIRILITT NOR ANY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. »®* 
IN ANT WAT SURRLIEO THE SAID ORAWINGS. SRECIFICATIONS OR '* 

NOT TO RE REGARDED RT IMRLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER RERSON OR CORRORATION. OR CONVEY¬ 
ING ANT RIGHTS OR RERMISSION TO MANUFACTURE. USE OR SELL ANY 
RATENTEO INVENTION THAT MAY IN ANY WAY RE RCLATEO THERETO. 


DATE I APPROVAL 


♦ SPECIAL CONDITIONING, 100%: (BY MANUFACTURER) 

A.TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


B REPLACES REV A WITH CHANCES AND -V// 
UPGRADED TO CLASS A RELEASE (W 
PER TDRR OZZ07 1 '*0 

~ REVISED PER TDRR 11979 ajTJ 


TABLE I 

_ INSPECTION TESTS __ 

TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27. 
PARAGRAPH I 

SE ALING: _ IMMERSE IN LIQUID AS INDICATED _____ 

0|ELECTR|C * — APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND B£- 

STRENGTH _ TWEEN WINDINGS AND CASE. ___ 

INDUCED VOLTAGE APPLY 56 VOLTS, 1000 CPS TO LEADS BLUE AND RED, ■ 

SECONDARY OPEN. __ 

INSULATIONS, -■ • T"- • 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC) 


INSULATIONS 

RESISTANCE 

FULL LOAD 
VOLTAGE 


DC RESISTANCE 
CAT 25*0_ 


WITH 28 VOLTS, 400 CPS APPLIED TO LEADS (BLUE TO 
RED), THE FULL LOAD OUTPUT VOLTAGE (BUCK TO GREEN) = 6.30 t 0.30 
VOLTS WITH 60 MlLLIAMPERE LOAD. FULL LOAD VOLTAGE = 6.30 ± 0.60 
VOLTS Ml™ 6° MILL!AMPERE LOAD, OVER TEMPERATURE RANGE._ 

R(BLUE TO RED) = 190 OHMS MAXIMUM R(BUCK TO 

GREEN) = 16 OHMS MAXIMUM. __ 

LEAD BLUE AND BUCK SHALL BE OF LIKE POLARITY. 

~ WITH ?fi VOLTS. AOO CPS APPLIED TO LEADS (BLUE TO 
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NOTICK — WHEN KOVERNNENT OH A WINKS. SPECIFICATIONS. OK OTHER DATA 
AM USCO TOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RSLATEO KOVERNNENT PROCUREHENT OPERATION. THE UNITED STATES KOVERN- 
NENT TNERERV INCURS NO RESPONSIRILITY NOR ANY ORLISATION WHATSOEVER. 
ANO THE FACT THAT THE KOVERNNENT NAY HAVE FORNULATEO. FURNISHED OR 
IN ANY WAV SUPPLIEO THE SAIO DRAWINKS. SPECIFICATIONS OR OTHER DATA IS 
ROT TO RE RESAROCD RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
EICENSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INK ANY RIKHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

2 - INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 

DRAWING KISSER AND REVISION LETTER, MANUFACTURER'S 

SERIAL NUMBER AND CONNECTION DATA. PER ND 1002019 THE MANUFACTURER'S 

PART OR TYPE NUMBER MAY APPEAR ON THE PART ANO PACKAGE PER MIL-STD-129 

C. LEADS: LEAD MATERIAL SHALL BE 0UMET ALLOY PER ND1015401 EXCEPT NICKEL STRIKE MAY BE 
50-100 MICROINCHES AND LEAD DIAMETER SHALL BE 0.016 i .001 DIA. A CERTIFICATION OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. LEADS SHALL BE NYLON 
INSULATED, COLOR CODED PER SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED AS SHOWN. 


D- FINISH: BLACK, SHADE NO. 37038 PER FEO-STD-595. 

3. DESIGN REQUIREMENTS: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 
4, CLASS R,LIFE EXPECTANCY X, FAMILY 03, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

(1) HIGH TEMPERATURE: 71°C OPERATING 

(2) L0W TEMPERATURE: -18°C OPERATING 

(3) VIBRATI0N: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~4 

MM OF MERCURY 

C. UNITS SHALL BE CAPABLEOF MEETING ALL ELECTRICAL REQUIRE¬ 
MENTS FROM 380 CPS TO 1000 CPS. 

D WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
49 VOLTS MAX INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
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4 SPECIAL CONDITIONING, 100%: (BY MANUFACTURER) 

A.TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


REPLACES REV A WITH CHANGES ANO 
UPGRADED TO CLASS A RELEASE 
PER TDRR OZZO? 

REVISED PER TDRR 11979 
REVISED PER TDRR 26559 


TABLE I 

INSPECTION TESTS 

TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27. 
PARAGRAPH I 

SEALING: _ IMMERSE IN LIQUID AS INDICATED __ 

dielectric ' APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

STRENGTH TWEEN WINDINGS AND CASE. 

INDUCED VOLTAGE APPLY 56 VOLTS, 1000 CPS TO LEADS BLUE AND RED, 


SECONDARY OPEN. 


INSULATION 6; 
RESISTANCE 

FULL LOAD 
VOLTAGE 


DC RESISTANCE 
CAT 25-0_ 


10,000 MEGOHMS MINIMUM AT 25°C.(USE 100 VDC)| 


WITH 28 VOLTS, 400 CPS APPLIED TO LEADS (BLUE TO 
RED), THE FULL LOAD OUTPUT VOLTAGE (BLACK TO GREEN) = 6.30 1 0.30 
VOLTS WITH 60 MILLIAMPERE LOAD. FULL LOAD VOLTAGE = 6.30 ± 0.60 
VOLTS WITH 60 MILLIAMPERE LOAD, OVER TEMPERATURE RANGE. 

R(BLUE TO RED) = 190 OHMS MAXIMUM R(BLACK TO 
GREEN) = 16 OHMS MAXIMUM. 

LEAD BLUE AND BLACK SHALL BE OF LIKE POLARITY. 

WITH 28 VOLTS, 400 CPS APPLIED TO LEADS (BLUE TO 
RED), THE NO LOAD OUTPUT VOLTAGE (BLACK TO GREEN) = 8.40VOLTS MAX 
VOLTS 
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99*0101 


REVISIONS 

DESCRIPTION 


REQUIREMENTS: 

GENERAL: 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 



BLACK 


GREEN 


SCHEMATIC DIAGRAM 
VOLTAGES AND CURRENTS ARE RMS 
VALUES UNLESS OTHERWISE NOTED 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER’S PART NUMBER, MANUFAC¬ 
TURER'S NAME OR SYMBOL, MANUFACTURER'S SERIAL NUMBER 
AND TYPE DESIGNATION SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON UNIT. 

LEADS: DUMET ALLOY, 0.017 t .001 DIA., GOLD PLATED AND 
NYLON INSULATED. LEADS SHALL BE COLOR CODED AND ENDS 
SHALL BE STRIPPED AS SHOWN. LEADS SHALL CONFORM TO 
ND 1015401 EXCEPT FOR PARAGRAPH 3.4.2, FINISHED LEAD 
DIAMETER. A CERTIFICATE OF COMPLIANCE FOR THIS LEAD 
MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BUCK, SHADE NO. 37038 PER FED-STD-595. 


FOR INFORMATION ONLY 


CLASS B RELEASE TOR 


DATEAVV* 


DESIGN REQUIREMENTS: 

THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R LIFE EXPECTANCY X, FAMILY 03, IN AN 
AMBIENT TEMPERATURE OF 85°C 
THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10“4 
MM OF MERCURY. 

UNIT SHALL BE CAPABLE OF MEETING ALL ELECTRICAL REQUIRE¬ 
MENTS FROM 380 CPS TO 1000 CPS. I 
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WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
4-9 VOLTS MAX INSTANTANEOUS. 


SPECIAL CONDITIONING, 100£:(BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, +250C AND *105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


TABLE I 

INSPECTION TESTS 


jNUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27. 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BE¬ 
TWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 56 VOLTS, 1000 CPS TO LEADS BLUE AND RED, 
SECONDARY OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC 
MAX) 

4.7.9.2.2 

FULL LOAD VOLTAGE: WITH 28 VOLTS, 400 CPS APPLIED TO LEADS (BLUE TO 
RED), THE FULL LOAD OUTPUT VOLTAGE (BLACK TO GREEN) = 6.30 t 0.60 
VOLTS WITH 60 MlLLIAMPERE LOAD. FULL LOAD VOLTAGE = 6.30 ± 0.30 
VOLTS AT 25°C. 

4.7.9.3 

DC RESISTANCE (AT 25°C): R(BLUE TO RED) = 190 OHMS MAXIMUM R(BLACK TO 
GREEN) = 16 OHMS MAXIMUM. 

4.7.9.14 

POLARITY: LEAD BLUE AND BLACK SHALL BE OF LIKE POLARITY. 

4.7.9.17 

NO LOAD VOLTAGE: WITH 28 VOLTS, 400 CPS APPLIED TO LEADS (BLUE TO 

RED), THE NO LOAD OUTPUT VOLTAGE (BLACK TO GREEN) = 8.15 1 0.25 
VOLTS. 
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REQUIREMENTS: 

GENERAL: 


DESI6N TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 10154-01 (FOR LEADS) AS PROVIDED 1 BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015*04, CLASS 2 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER'S PART NUMBER, SERIAL 
NUMBER, NAME OR SYMBOL,AND TYPE DESIGNATION SHALL BE 
PERMANENTLY AND LE6IBLY MARKED ON UNIT PER MIL-STD-130. 

LEADS: DUMET ALLOY, 0.017 i .002 DIA., GOLD PLATED AND 
NYLON INSULATED. LEADS SHALL BE COLOR CODED AND ENDS 
SHALL BE STRIPPED AS SHOWN. LEADS SHALL CONFORM TO 
ND 1015401 EXCEPT FOR PARAGRAPH 3.4.2, FINISHED LEAD 
DIAMETER. A CERTIFICATE OF COMPLIANCE FOR THIS LEAD 
MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CUSS R LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, O'""ORE, DURIN6, AND AFTER THE FOLLOWING 
EXPOSURES: 

HI6H TEMPERATURE: 71°C OPERATING 
LON TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10“4 
MM OF MERCURY. 

DC UN6AUNCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 100 MW 

W0RKIN6 V0LTA6E BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 49 VOLTS MAXIMUM INSTANTANEOUS. 
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III L-STD-2Q2B METHOD 102A EXCEPT THAT THE itMrLKMiunt* 
cuai i bf -550C ♦25°C AND ♦105°C AND EXPOSURE TIME 

3 JlNUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 

«“oS Jmperatwe uhit shall pass normal inspection 

TESTS. 
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TABLE I 

I NSPECTION TESTS ____ 
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NOTICC — WHEN GOVERNMENT DRAWINGS. SRECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN (CONNECTION WITH A DEFINITELY 
RELATEO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
WENT THERERT INCURS NO RESPONSIRILITT NOR ANT OBLIGATION WHATSOEVER; 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATEO FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGAROEO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET. 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE OR SELL ANY 
PAYENTED INVENTION THAT NAY IN ANY WAV RE RELATES THERETO. 


REQUIREMENTS: 

GENERAL: 

DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND ND 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH THE GOVERNMENT 
STANDARDS PRESCRIBED IN MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER, MANUFACTURER'S 
SERIAL NUMBER AND CONNECTION DATA. THE MANUFAC¬ 
TURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART 
AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 

0.016 1 0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE 
IN PRODUCTION (AT WHICH TIME THIS DRAWING WILL BE 
UPDATED BY CHANGE) THE LEAD MATERIAL SHALL BE DUMET 
ALLOY 0.017 1 0.002 DIA., GOLD PLATED AND NYLON IN¬ 
SULATED. LEADS SHALL BE COLOR CODED AND ENOS SHALL BE 
STRIPPED AS SHOWN. IN ALL OTHER RESPECTS, LEADS SHALL 
CONFORM TO ND 1015401. A CERTIFICATION OF COMPLIANCE 
WITH THIS LEAD MATERIAL REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R.LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 


EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18 °C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION 0) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10 -4 
MM OF MERCURY. 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: .100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 49 VOLTS MAXIMUM INSTANTANEOUS. 
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RCLATCO GOVERNMENT PROCUREMENT OPERATION. TMC UNITED ETATES GOVERN- 
NENT TMERERY INCURE NO RESPONSItlllTY NOR ANT OBLIGATION WHATSOEVER 
ANO TNE FACT THAT THE GOVERNMENT NAT HAVE FORMULATED. FURNISMCO OR 
IN ANT WAT SMRRLIEO TMC SAIO DRAWINGS. SPECIFICATlONE OR OTHER DATA IE 
NOT TO DC REGARDED RT INFLIC At ION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER FCRSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION TNAT NAT IN ANT WAT DC RELATED THERETO- 



REVISIONS 

DESCRIPTION 

REPLACES REV A WITH CHANGES 
UPGRADED TO CLASS A RELEASE 
PER TDRR <02//2- 


DATE I APPROVAL 


SPECIAL CONDITIONING,(BY MANUFACTURER): 100% 

Transformer small be temperature cycled for 5 cycles per 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, *25°C AND pIOSOC AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NO 1002034 FOR THIS DRAWING. 

TABLE I 

___ INSPECTION TESTS _ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 . 
PARAGRAPH I ) ' 

4.7.3.2.1 "SEALING - 

4.7.5 DIELECTRIC STRENGTH: APPLY 200 VOLTS (RMS) BETWEEN WINDINGS ANO BE- 

_ TWEEN WINDINGS AND CASE. _ 

4.7.6 INDUCED VOLTAGE: APPLY 55 VOLTS, 2000 CPS TO LEADS BROWN ANO BLUE, 

_ SECONDARY OPEN. _ 

4.7.7 INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 V 

_ DC) ____ 

4.7.9.3 DC RESISTANCE (AT 25«C): RfGROW!WBLUE)= 631 OHMS MAXIMUM. R(BLACK - 

_ 6REEN)= 2 OHMS MAXIMUM _ ; ___ 

♦. 7 . 9.4 INDUCTAHUE: SHALL BE 1.0 HENRYS MINIMUM WITH 5 VOLTS, 1000 CPS, 0 
_ M/DC (BROWN-BLUE). ___ 

4.7.9.5 DISTORTION (1KC): 5% MAXIMUM WITH A 12 OHM LOAD AT100MW 0UTPUT.1MAOC 

4.7.9.7 FREQUENCY RESPONSE^REFERENCE FREQUENCY 1000 CPS£3 S3 FRSm 300 CPS TO 

20 KC. Es SHALL BE DETERMINED AT 1KC WITH AN OUTPUT LOAD 
(BUCK TO 6REEN) OF 12 OHMS AT 1 MW A SOURCE IMPEDANCE 
OF 7500 OHMS ANO 1 MAOC. Es SHALL BE HELD CONSTANT OVER 
_ THE FREQUENCY RANGE. 

4.7.9.14 POURITYt LEADS BROWN AND BUCK SHALL BE OF LIKE POURITY. 

4.7.9.17 NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1KC (BROWN TO BLUE), V(BR0WN TO 
BLUE)/V(BUCK TO GREEN) s 25:1 t 3% V(BROWN TO RED)/V(RED TO BLUE) = 
1 S 2* 
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DESCRIPTION 
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REQUIREMENTS: 


D 


GENERAL: 


DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 


C 


B 


INSPECTION AND ACCEPTANCE: 

UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

MINIMUM MARKING: MANUFACTURER'S PART NUMBER,SERIAL 
NUMBER, NAME OR SYM80L,AND TYPE DESIGNATION SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON UNIT PER MIL-STD-130. 

LEADS: DUMET ALLOY, 0.017 i .002 DIA., 60LD PLATED AND 
NYLON INSULATED. LEADS SHALL BE COLOR CODED AND ENDS 
SHALL BE STRIPPED AS SHOWN. LEADS SHALL CONFORM TO 
ND 1015401 EXCEPT FOR PARAGRAPH 3.4.2, FINISHED LEAD 
DIAMETER. A CERTIFICATE OF COMPLIANCE FOR THIS LEAD 
MATERIAL REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 


DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR 
GRADE 4, CLASS R LIFE EXPECTANCY X, FAMILY 13, IN AN 
AMBIENT TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 
WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204 A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10’4 
Ml OF MERCURY 

DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM 
RATED POWER LEVEL: 100 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO 
CASE: 49 VOLTS MAXIMUM INSTANTANEOUS. 
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SPECIAL CONDITIONING,(BY MANUFACTURER): 100% 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME 
SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE 
LAST CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION 
TESTS. 
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NUMBERS II 
PARAGRAPH 
4.7.3.2.1 
♦.7.5 

4.7.6 


4.7.7 

4.7.9.3 

4.7.9.4 

4.7.9.5 

4.7.9.7 


4.7.9.14 

4.7.9.17 


TABLE I 

INSPECTION TESTS 

PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION Ml L-T-27~7 
SEALIN6 

DIELECTRIC STRENGTH: APPLY 200 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

TWEEN WINDINGS AND CASE. _;_ 

INDUCED VOLTAGE: APPLY 64 VOLTS, 2000 CPS TO LEADS BROWN AND BLUE, 

SECONDARY OPEN. _;__ 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 V 

_ DC MAX) _ 

DC RESISTANCE (AT 25°C): R(BROWN-BLUE)= 631 OHMS MAXIMUM. R(BLACK - 

GREEN)= 2 OHMS MAXIMUM _ 

INDUCTANCE: SHALL BE 1.0 HENRYS MINIMUM WITH 5 VOLTS, 1000 CPS, 0 

_ MADC (BROWN-BLUE). _|_ 

DISTORTION (1KC): 5* MAXIMUM WITH A 12 OHM LOAD AT 100MW OUTPUT ,1MADC 

FREQUENCY RESPONSE4REFERENCE FREQUENCY 1000 CPS£3 DB FROM 300 CPS TO 
20 KC. Ec SHALL BE DETERMINED AT 1KC WITH AN OUTPUT LOAD 
(BLACK TO GREEN) OF 12 OHMS AT 1 MW A SOURCE IMPEDANCE 
OF 7500 OHMS AND 1 MADC. Es SHALL BE HELD CONSTANT OVER 

THE FREQUENCY RANGE. _ 

POLARITY: LEADS BROWN AND BLACK SHALL BE OF LIKE POLARITY. 

NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1KC (BROWN TO BLUE), V(BROWN TO 
BLUE)/V(BLACK TO GREEN) = 25:1 i 3* V(BROWN TO RED)/V(RED TO BLUE) = 
1 * 2 * 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT ND 1015404. CLASS 3. 

2. REQUIREMENTS: 

A. SCREW SHALL BE MANUFACTURED IN ACCORDANCE WITH FEDERAL 
SPECIFICATION FF-S-86o,TYPE VI. 

B. SELF-LOCKING ELEMENT SHALL BE STRIP TYPE IN ACCORDANCE WITH MIL-F-18240. 

C. MATERIAL: CRES IN ACCORDANCE WITH FF-S-86a. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT ND 1015404. CLASS 3. 

2. REQUIREMENTS: 

A. SCREW SHALL BE MANUFACTURED IN ACCORDANCE WITH FEDERAL 
SPECIFICATION FF-S-86 TYPE VI. 

B. SELF-LOCKING ELEMENT SHALL BE STRIP TYPE IM ACCORDANCE WITH NIL-F-18240. 

C. MATERIAL: CRES IH ACCORDANCE WITH FF-S-86 
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THREAD 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT NO 1015404. CLASS 3. 

2. DESIGN REQUIREMENTS: 

A. SCREW SHALL BE MANUFACTURED IN ACCORDANCE WITH FEDERAL 
SPECIFICATION FF-S-86a*TYPE VI. 

B. SELF-LOCKING ELEMENT SHALL BE STRIP TYPE IN ACCORDANCE WITH HlL-F-18240. 

C. MATERIAL: CRES IN ACCORDANCE WITH FF-S-86.. 
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REVISIONS 7 1 
_ DESCRIPTION 

REVISED PER TDRR 06713 


££ _ 

DATE I APTROVAl. 


1. GOGSfil lEQUtRENENTS: 

A. B WM Q IE T .DRAWING IN ACCORDANCE WITH STANDARD PRESCRIBED 1M Mtt.iB-70327. 

B. ©nVS SHALL MEET THE QUALIFICATION REQUIREMENTS-OF •MOV002049. QUALITY 
ASSURANCE PROVISIONS SHALL BE IN ACCORDAHCE WITH MD1015404-CLASS 2. 

2.. ACCEPTANCE A INSPECTION: 

A. NARKING: UNITS SHALL BE NARKED PER Mlt-STD-130 WITH MANUFACTURERS NAME OR 

SYMBOL, PART NUMBER AND RESISTANCE VALUE. 

B. RESISTANCE: PER TABLE I — 

C. PIN TERMINAL MATERIAL: IROM-NICKEL-COBALT ALLOY PER N01015402 

(1) A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 

EACH SHIPMENT. 

0. ’ ENO RESISTANCE:- 120 OHMS MAXIMUM 

3. DESIGN REQUIREMENTS: 

A. RESOLUTION: INFINITE 

B. POWER RATING: 1 WATT • 85*C DERATING LINEARLY TO ZERO AT 175*C. 

C. ELECTRICAL ROTATION: 24 il TURN 

j D. MECHANICAL ROTATION: 27 tl TURN ’ 

E. TORQUE: D.O OUNCE INCHES MAXIMUM . 

I. CONTACT RESISTANCE: 4* OF-TOTAL RESISTANCE MAXIMUM \ 

G. SETTING STABILITY: SLIDER SHALL NOT SHIFT MORE THAN .05» OF SET POINT WITH A 10 POUND REVERSING 

AXIAL LOAD. -AFTER-ENVIRONMENTAL TESTS SLIDER SHALL BE WITHIN $;)5S OF INITIAL SETTING. 

H. -CASE: 01ALLVL -.PMTHALATE HOUSING 

4. -SPECIAL CONDITIONING BY SUPPLIER V 

A. UNITS SHALL J€ BURNED IN AT 100* OF RATED POWER FOR TOO HOURS D 85*C. 

jt "a i ALL UNITS WHICH DRIFT OUT OF SPECIFIED TOLERANCE -SHALL BE REJECTED. UNITS 

l SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5* FROM INITIAL VALUE 
• ' 1- UNITS SUPPLIED UNDER ALL -OTHER -.DASH NUMBER SHALL NOT iDRIFT MORE THAN 2» 
i FROM INITIAL VALUE. 

- " * TABLE 1 
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GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARD PRESCRIBED IN MIL-B-70J27. 

B. UNITS SHALL MEET THE QUALIFICATION REQUIREHENTS OF NDT002049. QUALITY 
ASSURANCE PROVISIONS SHALL BE IN ACCORDANCE WITH ND1015404 CLASS 2. 

ACCEPTANCE A INSPECTION: 

A. MARKING: UNITS SHALL BE NARKED PER MIL-STD-130 WITH MANUFACTURERS NAME OR 

SYMBOL, PART NUMBER AND RESISTANCE VALUE. 

B. RESISTANCE: PER TABLE I - 

C. PIN TERMINAL MATERIAL: IRON-NICKEL-COBALT ALLOY PER ND1015402 

(1) A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT.' 

D. ENO RESISTANCE:- 120 OHMS MAXIMUM 
DESIGN REQUIREMENTS: 

A. RESOLUTION: INFINITE 

B. POWER RATING: 1 WATT • 85*C DERATING LINEARLY TO ZERO AT 175*C. 

C. ELECTRICAL ROTATION: 24 it TURN 

D. MECHANICAL ROTATION: 27 tl TURN ? 

E. TORQUE: 8.0 OUNCE INCHES MAXIMUM 

,F. CONTACT RESISTANCE: 4* OF-TOTAL RESISTANCE MAXIMUM 

G. SETTING STABILITY: SLIDER SHALL NOT SHIFT MORE THAN .05* OF SET POINT WITH A 10 POUND REVERSING 

AXIAL LOAD. AFTER-ENVIRONMENTAL TESTS SLIDER SHALL BE WITHIN $.15* OF INITIAL SETTING. 

H. CASE: DIALLYL - PHTHALATE HOUSING 

. SPECIAL CONDITIONING BY SUPPLIER . / 

A. UNITS SHALL BE BURNED IN AT TOO* OF RATED POWER FOR TOO HOURS • 85*C. 

ALL UNITS WHICH DRIFT OUT OF SPECIFIED TOLERANCE SHALL BE REJECTED. UNITS 
! SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5* FROM INITIAL VALUE 
UNITS SUPPLIED UNDER ALL OTHER DASH NUMBER SHALL NOT jDRIFT MORE THAN 2* 
i FROM INITIAL VALUE. 


TABLfc 1 


In 


DASH 

-RESISTANCE 

RESISTANCE 

TEMP COEF 

NUMBER 

RANGE (OHMS) 

TOLERANCE 

PPM/*C 

1010469-1 

TO . 

i 30% 

♦ 500 

-2 

too. 

i 10% 

♦ 300 

-3 

300„ 


♦ 150 

- --4 _ ’ r ~ 

500 


t 100 

-5 

1.000 




2.000 



-7 

5.000 



-8 

10.000 



-9 

20.000 



-10 

50,000 
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1. 6ENEML REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANOARD PRESCRIBED IN MH.-G-70327. 

B. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NDI00204*. QUALITY 

e S'tftKiV CL*SS , .CCDe. 1 

2. ACCEPTANCES INSPECTION: 

A. MARKING: UNITS SHALL BE MARKEO PER MTL-5T0-13O WITH MANUFACTURERS NAME OR 

SYMBOL, PART NUMBER AND RESISTANCE VALUE. 

B. RESISTANCE: PER TABLE I - 

C. LEAD MATERIAL: LEAD MATERIAL SHALL BE GOLD PLATED PER NASA DOCUMENT 
ND 1015400 WITH THE FOLLOWING EXCEPTIONS. 

1 . GOLD PLATING SHALL BE 500 TO 600 MICROINCHES IN ACCORDANCE 
WITH MlL-G-45204, TYPE 1 CLASS 5. 

2. TABLE 1 SHALL SHOW THE FOLLOWING CHEMICAL COMPOSITION 

. .. NICKEL 99 PERCENT MIN. 

CARBON .15 PERCENT MAX. 

. ®U:\' ’ IRON !"'-..40 PERCENT MAX. 

u COPPER .25 PERCENT MAX. 

. r -- r ' MANGANESE .35 PERCENT MAX. - 


TABLE 1 


_ REVISIONS f pft 

_ PMCWIFTION 

REVISED PER TDRR 06713 

revised Per tdrr I4qi^ 

REVISED PER TDRR 152 58 

REVISED PER TDRR 15571 


_ 

I APPROVAL 


DASH 

RESISTANCE 

RESISCANCE 

TEMP COEF 

NUMBER 

RANGE (OHMS) 

TOLERANCE 

PPM/°C 

1010469-1 

10 

±30% 

+500 

-2 

100 

±10% 

+250 

-3 

300 


+250 

-4 

500 


±100 

-5 

1,000 


+200 

-6 

2,000 


±100 

-7 

5,000 . 


±100 

-8 

10,000 


+150 

-9 

20,000 


±100 

▼ -10 

50,000 

T 

±100 


SULPHUR 

'SILICONE 


.01 PERCENT MAX. 
.35 PERCENT MAX. 


n : *3';'-'HARDNESS SHALL BE 120,000 TO 130,000 PSI. 

•fen* .. 

D. END RESISTANCE: J OHM MAXIMUM . . 

DESl&N REQUIREMENTS • ‘ " 7 * ’ ..... . ... ' 

A. RESOLUTION: INFINITE . 

B‘. POWER RATING: 1 WATT 9 85«C DERATING LINEARLY TO ZERO AT 175°C. 

C. > • ELECTRICAL ROTATION: 24 i *■ TURNS’ 

D. " MECHANICAL ROTATION: 27 TURNS APPROXIMATE 

E. TORQUE: 8.0 OUNCE INCHES MAXIMUM . ". 

F. SETTING STABILITY: SLIDER SHALL NOT SHIFT MORE THAN .05% OF SET POINT WITH A 

* 1 POUND REVERSING AXIAL LOAD. AFTER ENVIRONMENTAL TESTS SLIDER SHALL BE WITHIN 

’ 0.15% OF INITIAL SETTING. — -■ 

G. CASE: D1ALLYL - PHTHALATE HOUSING - 

^ i i hi. ¥#*«»•-* . 

SPECIAL CONDITIONING BY SUPPLIER 

A UNITS SHALL BE BURNED IN AT 100% OF RATED POWER FOR 100 HOURS 9 85°C. 

'ALL UNITS WHICH DRIFT OUT OF SPECIFIED TOLERANCE SHALL BE REJECTED. UNITS 
SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5% FROM INITIAL VALUE 
UNITS SUPPLIED UNDER ALL OTHER DASH NUMBER SHALL NOT DRIFT MORE THAN 2% 

FROM INITIAL VALUE. ' , 
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1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARD PRESCRIBED IN M1L-B-70327. I 

B. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF N0t002049. QUALITY 

, mwiwmv a.* . *. 


ACCEPTANCE & INSPECTION: 

A. HARKING: UNITS SHALL BE MARKED PER MIL-STD-130 WITH MANUFACTURERS NAME OR 

SYMBOL, PART NUMBER AND RESISTANCE VALUE. 

B. RESISTANCE: PER TABIC I - 

C. LEAD MATERIAL: LEAD MATERIAL SHALL BE GOLD PLATED PER NASA DOCUMENT 
ND 1015400 WITH THE FOLLOWING EXCEPTIONS. 

1 GOLD PLATING SHALL BE 50 TO 150 MICROINCHES IN ACCORDANCE 
’' WITH MlL-G-45204, TYPE 1 CLASS 1 . 

• 2. TABLE I SHALL SHOW THE FOLLOWING CHEMICAL COMPOSITION 


DASH 

NUMBER 

1010469-1 
1 -2 
-3 

_ -4 

-5 


NICKEL 

CARBON 

IRON 

COPPER 

MANGANESE 

SULPHUR 

SILICONE 


99 PERCENT MIN. 
.15 PERCENT MAX. 
-.40 PERCENT MAX. 
.25 PERCENT MAX. 
.35 PERCENT MAX. 
.01 PERCENT MAX. 
.35 PERCENT MAX. 


• "3.“ HARDNESS SHALL BE 55,000 TO 80,000 PSI. 

D. END RESISTANCE: 1 OHM MAXIMUM 

3. DESIGN REQUIREMENTS ' 

A. RESOLUTION: INFINITE 

B‘ POWER RATING: 1 WATT 9 85*C DERATING LINEARLY TO ZERO AT 175°C. 

C. ELECTRICAL ROTATION: 24 ± » TURNS? 

" D. MECHANICAL ROTATION: 27 TURNS APPROXIMATE 

E. TORQUE: 8.0 OUNCE INCHES MAXIMUM ' . 

F SETTING STABILITY: SLIDER SHALL NOT SHIFT MORE THAN .05% OF SET POINT WITH A 
1 POUND REVERSING AXIAL LOAD. AFTER ENVIRONMENTAL TESTS SLIDER SHALL BE WITHIN 

0.15X OF INITIAL SETTING. .; r ....... - ... 

G. CASE: D1ALLYL - PHTHALATE HOUSING ‘ ' - 

4. SPECIAL CONDITIONING BY SUPPLIER 

1 A UNITS SHALL BE BURNED IN AT 100% OF RAJED POWER FOR 100 HOURS 9 85*C. 
r ’all UNITS WHICH DRIFT OUT OF SPECIFIED TOLERANCE SHALL BE REJECTED. UNITS 
SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5% FROM INITIAL VALUE 
UNITS SUPPLIED UNDER ALL OTHER DASH NUMBER SHALL NOT DRIFT MORE THAN 2% 

FROM INITIAL VALUE. 
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1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARD PRESCRIBED IN MIL-D-70J27 
•' '•.^SUPPLIER SHALL CONFOWM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN ND1015404 CLASS 2 

C. IMITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS SPECIFIED IN ND1002049 UNLESS 
"• ’MODIFIED OR AMENDEB BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. "» - 

D. '■'PRESERWWON, PACKAGING,PACKING i-CONTAINER-MARKiNG PEB ND1002215 CLASS. 1 C0DE.2;i 

2 . ACclpTAi«£"illfet i Ed , ION: if1rtLL ,h «* •'» -Z-JS: 4 . ^ 

• ACilPImNCE & f nJN* 

A. MARKING: UNITS SHALL BE NARKED PER MIL-STD-130 WITH MANUFACTURERS NAME OR 

SYMBOL, PART NUMBER AND RESISTANCE VALUE. 

B. RESISTANCE: PER TABLE I - 

C. LEAD MATERIAL: LEAD MATERIAL SHALL BE GOLD PLATED PER NASA DOCUMENT 
ND 1015400 WITH THE FOLLOWING EXCEPTIONS. 

1. GOLD PLATING SHALL BE 50 TO 150 MICRO INCHES IN ACCORDANCE 
WITH MlL-G-45204, TYPE 1 CLASS 1. 

* 2. TABLE 1 SHALL SHOW THE FOLLOWING CHEMICAL COMPOSITION 


DASH 

NUMBER 

1010469-1 

-2 

__-3_ 

_^4_ 

_- 5 _ 

_- 6 _ 

-7 

._ 

_ -9 

▼ -10 


NICKEL . 

CARBON 

IRON : r < 

COPPER 

MANGANESE 

SULPHUR 

SILICONE 


99 PERCENT MIN. 
.15 PERCENT MAX. 
.40 PERCENT MAX. 
.25 PERCENT MAX. . 
.35 PERCENT MAX . - 
.01 PERCENT MAX. 
.35 PERCENT MAX. 


" 3."HARDNESS SHALL BE 55,000 TO 80,000 PSi. 

~ v. - ■« .. w - «" . 4 . . . , _ . . 1 

D. END RESISTANCE: J OHM MAXIMUM 

DESIGN REQUIREMENTS - * ^ ‘ ' 2 - = 

fl. RES01UTI ON: INFI Nl TE ' ^ . ‘ - ** / 

B'. POWER RATING: 1 WATT i 85*C DERATING LINEARLY TO ZERO AT 175°C. 

C< 'ELECTRICAL ROTATION: 24 t JF TURNS 5 

D. " MECHANICAL ROTATION: 27 TURNS APPROXIMATE 

E. TORQUE: 8.0 OUNCE INCHES MAXIMUM — r 

F. SETTING STABILITY: SLIDER SHALL NOT SHIFT MORE THAN .05* OF SET POINT WITH A 

1 POUND REVERSING AXIAL LOAD. AFTER ENVIRONMENTAL TESTS SLIDER SHALL'BE WITHIN 
0.15% OF INITIAL SETTING. ‘ 

G. CASE: DIALLYL - PHTHALATE HOUSING J ‘-L"" *' rf i 

H. « ENVIRONMENTAL: PER ND1002049 EXCEPT AS FOLLOWS: 

_M) MpiSTURE RESISTANCE: POLARIZING VOLTAGE SHALL NOT BE REQUIRED. 

SPECWL CONDITIONING BY SUPPLIER 

A.. UNITS SHALL BE BURNED IN AT 100% OF RAIED POWER FOR 100 HOURS « 85°C. 

ALL UNITS WHICH DRIFT OUT OF SPECIFIED TOLERANCE SHALL BE REJECTED. UNITS 
SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5% FROM INITIAL VALUE 
UNITS SUPPLIED UNDER ALL OTHER DASH NUMBER SHALL NOT DRIFT MORE THAN 2% 

FROM INITIAL VALUE. 
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GENERAL REQUIREMENTS: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARD PRESCRIBED IN NIItB-70327. 
mm SHALL MEET THE QUALIFICATION REQUIREMENTS OF NDI00204T. QUALITY 
ASSURANCE PROVISIONS SHALL BE IN ACCORDANCE WITH ND10H404 CLASS 2. 


ACCEPTANCE B INSPECTION: 

HARKING: UNITS SHALL BE NARKED PER MIL-STD-130 WITH MANUFACTURERS NAME OR 
SYMBOL, PART NUMBER ANO RESISTANCE VALUE. 

RESISTANCE: PER TABLE Z 

PIN TERMINAL MATERIAL: IRON-NICKEL-COBALT ALLOY PER N01015402 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

ENO RESISTANCE: 120 OHMS MAXIMUM 
DESIGN REQUIREMENTS: 

RESOLUTION: INFINITE 

POWER RATING: 1 WATT « 85*C DERATING LINEARLY TO ZERO AT 175»C. 

ELECTRICAL ROTATION: 24 11 TURN 

MECHANICAL ROTATION: 27 ±1 TURN 

TORQUE: 8.0 OUNCE INCHES MAXIMUM 

CONTACT RESISTANCE: 4* OF TOTAL RESISTANCE MAXIMUM 

SETTING STABILITY: SLIDER SMALL NOT SHIFT MORE THAN .05* OF SET POINT WITH A 10 POUND REVERSING 
’ AXIAL 10A0. AFTER-ENVIRONMENTAL TESTS SLIDER SHALL BE WITHIN g.)5X OF INITIAL SETTING. 

CASE: DIALLYL - .PHTHALATE HOUSING 

SPECIAL CONDITIONING BY SUPPLIER 

- UNITS SHALL BE BURNED IN AT 100* OF RATED POWER FOR TOO HOURS « 85*C. 

ALL UNITS WHICH DRIFT OUT OF SPECIFIED TOLERANCE SHALL BE REJECTED. UNITS 
1 SUPPLIED UNDER DASH 1 SHALL NOT DRIFT MORE THAN 5* FROM INITIAL VALUE 
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UNITS SUPPLIED UNDER ALL .OTHER DASH NUMBER SHALL NOT DRIFT MORE THAN 2* 
FROM INITIAL VALUE. 
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_ REVISIONS 

_ DESCRIPTION _ 

REPLACED BY REV B WITH CHANGES. 
PER TDRR o/S-16 _ 


DATE APPD. 






REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 
ND 1015404, CUSS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS SHALL 
BE THE SAME AS BURN-IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19491. LEVEL A, IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL SE IN ACCORDANCE WITH MIL-P- 
19491 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 


GRAPHICAL SYMBOL 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: KOVAR WITH 60LD PUTING PER ND 1015402. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. MARKING OF UNIT 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE 
IN ACCORDANCE WITH MIL-P-19491 AND SHALL INCLUDE THE 
NASA DRAWING NUMBER AND REVISION LETTER. 

MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

STATIC FORWARD CURRENT TRANSFER RATIO (her) 

COLLECTOR CUTOFF CURRENT (ICBO> AT Tc * 100°C 

COLLECTOR SATURATION VOLTAGE (Vrr(SAT)) 

SWITCHBACK VOLTAGE (LVCEO) 

BASE VOLTAGE (Vbe) 

COLLECTOR CUTOFF CURRENT (ICER) AT Tr = 100°C 
MATCHING REQUIREMENTS: (1010470-2 ONLY): PER TABLE 111 
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DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO *200°C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II AND III 
POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 WATTS MAXIMUM 
THERMAL RESISTANCE (Bjc): 35°C/WATT MAXIMUM 
AT 25°C AMBIENT TEMPERATURE: 750 MILLIWATTS MAXIMUM 
THERMAL RESISTANCE (Bja): 235°C/WATT MAXIMUM 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: ♦25°C; ♦10°C, -0°C 
COLLECTOR VOLTAGE (Vcb): 25 VDC ±5 % 

POWER DISSIPATION: 375 t 18 MILLIWATTS 
THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

COLLECTOR CUTOFF CURRENT (ICERl) 

COLLECTOR CUTOFF CURRENT Oc°0l) 

COLLECTOR SATURATION VOLTAGe“(Vce(SAT)) 

STATIC FORWARD CURRENT TRANSFER RATIO (hFFl) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
YING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTICS AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE 
CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
ruiilrrn I2J? E P ' M, L1 AL DRA * ING REQUIREMENTS, OR HAVING 

S»! 6 f D T M0RE THAM 20 * IM ** HAV I R G increased MORE 
T RAR3 T,MES ,M 'cboi * THE absolute INCREASE MUST BE 
GREATER THAN 1 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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_ TABLE I _ 

MANUFACTURERS ABSOLUTE MAXIMUM RATINGS Tn=25°C 
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__ TABLE III _ 

SPEC AL ELECTRICAL CHARACTERISTICS AT Tc=25°C (UNLESS OTHERWISE SPECIFIED) _ 

MBErI P«B«METeB | COHDITIOHS | SYMBOL " l ' MAX'^"uhI 


CONDITIONS 


SYMBOL 


1010470-1 ■+ ■ SINGLE UNIT, ELECTRICAL CHARACTERISTICS PER TABLE II 

-2 STATIC FORWARD INDIVIDUAL UNITS PER ELECTRICAlI hpE3 I 35 
CURRENT TRANSFER CHARACTERISTICS OF TABLE II. 

RATIO - 

(MATCHED PAIR) THE PAIR SHALL BE MATCHED AT AhFE3 
IC=-10mA,VcE=-6VDC WITHIN 10% 
_OF THE LOWER VALUED UNIT. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. DATE 


® REPLACED BY REV B WITH CHANGES 



MANNED 
SPACECRAFT CENTER 
HOUSTON. TEXAS 


TRANSISTOR, SILICON, PNP 



SPECIFICATION CONTROL DRAWING 


1010470 


:nn: 


1010470 






























»> 


R 


2 

OZfrOIOI 1 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PER 
ND 1015+04, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OF ND 1002051. LIFE TEST CONDITIONS SHALL 
BE THE SAME AS BURN-IN CONDITIONS. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH MIL-P-19+91, LEVEL A, IN BOTH 
INSTANCES. MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH MIL-P- 
19+91 AND SHALL INCLUDE THE NASA DRAWING NUMBER AND 
REVISION LETTER. 



REVISIONS 


DESCRIPTION 


DATE APPD. 


GRAPHICAL SYMBOL 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

LEAD DATA: KOVAR WITH GOLD PLATING PtR ND 1015+02. A 
CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

MARKING: THE MANUFACTURER'S NAME, TRADEMARK OR CODE; 

AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER MIL-STD-130. MARKING OF UNIT 
PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHALL BE 
IN ACCORDANCE WITH MIL-P-19+91 AND SHALL INCLUDE THE 
NASA DRAWING NUMBER AND REVISION LETTER. 

MECHANICAL DIMENSIONS: PER OUTLINE SHOWN. 

ELECTRICAL CHARACTERISTICS: PER TABLE II AND III. 

STATIC FORWARD CURRENT TRANSFER RATIO (hpg) 

COLLECTOR CUTOFF CURRENT (ICBO> AT Tc = 100°C 
COLLECTOR SATURATION VOLTAGE (Vce(SAT)) 

SWITCHBACK VOLTAGE (LVCEO) 

BASE VOLTAGE (Vbe) 

COLLECTOR CUTOFF CURRENT (ICER) AT Tq = 100°C 
MATCHING REQUIREMENTS: (1010+70-2 ONLY): PER TABLE III 
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DESIGN REQUIREMENTS: 

STORAGE TEMPERATURE: -65°C TO ♦200°C 
ELECTRICAL RATING: PER TABLE I 
ELECTRICAL SPECIFICATIONS: PER TABLE II AND III 
POWER DISSIPATION: 

AT 25°C CASE TEMPERATURE: 5 
THERMAL RESISTANCE (8jc)t 
AT 25°C AMBIENT TEMPERATURE: 

THERMAL RESISTANCE (Bja): 


WATTS MAXIMUM 
35°C/WATT MAXIMUM 
750 MILLIWATTS MAXIMUM 
235°C/WATT MAXIMUM 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

AMBIENT TEMPERATURE: ♦25°C; ♦10°C, -0°C 
COLLECTOR VOLTAGE (Vcb): 25 VDC ±5% 

POWER DISSIPATION: 375 1 18 MILLIWATTS 
THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING 
BURN-IN: 

COLLECTOR CUTOFF CURRENT (ICERl) 

COLLECTOR CUTOFF CURRENT (ICBOl) 

COLLECTOR SATURATION VOLTAGE (VcE(SAT)) 

STATIC FORWARD CURRENT TRANSFER RATIO (hfEi) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ- 
\ ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTICS AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE 
OF EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS, OR HAVING 
CHANGED MORE THAN 20% IN hFE, OR HAVING INCREASED MORE 
THAN 3 TIMES IN IcBOl (THE ABSOLUTE INCREASE MUST BE 
GREATER THAN 1 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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SPEC AL ELECTRICAL CHARACTERISTICS AT Tc=25°C (UNLESS OTHERWISE SPECIFIED) _ 
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NOTICK — WHEN KOVCRNNCNT DR A WINKS. fRCCIFICATIONS. OR OTNCR DATA 
ARC USCO FOR ANT PURPOSE OTMCR THAN IN CONNECTION WITH A DEFINITELY 
DELATED GOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES KOVERR- 
MENT THERERT INCURS NO RESPONSIRIUTT NOR ANT ORLI6ATION WHATSOEVER: 
AM THE FACT THAT THE KOVERNMENT MAT HAVE FORMULATED. FURNISHED. ON 
IN ANT WAT SUPPLIED THE SAID DRAWINKS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE RCSAROCO ST IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICCNSINC THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVCV- 
INK ANT RIKMTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT HAT IN ANT WAT SC RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 

AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

D. UNIT SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF TABLE I. 
2. INSPECTION AND ACCEPTANCE: 

A. MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 

ING NUMBER AND REVISION LETTER, MANUFACTURER’S SERIAL 
NUMBER AND CONNECTION DATA PER ND1002019. THE MANUFACTURER'S PART 
OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE PER MIL-STD-129. 

B. LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND-1015401 EXCEPT NICKEL 
STRIKE MAY BE 50-100 MICR0NINCHES AND LEAD DIAMETER SHALL BE .016 ♦ .001 DIA. 
A CERTIFICATION OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED PER SCHEMATIC DIAGRAM 
AND ENDS SHALL BE STRIPPED AS SHOWN. 


C. FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

3. DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 

CLASS R LIFE EXPECTANCY X, FAMILY 16, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 

NOTED, BEFORE, DURING AND AFTER THE FOLLOWING EXPOSURES: 

(1) HIGH TEMPERATURE: 71°C OPERATING 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 

(3) VIBRATION: 10 TO 2000 CPS, 20 6 (PER MIL-STD-202, 

METHOD 204A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* MM 

OF MERCURY. 

C. DC UNBALANCE IN PRIMARY: 0 

D. RATED POWER LEVEL: 25 MW 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

49 VOLTS MAXIMUM INSTANTANEOUS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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maticc — whin 60VCRNMCNT DBAWINBB. SNCCIFICATIOMS. OH OTNKR DATA 
AM OMO VOB ANY PUBPOSC OTMCN TNAN IN tONNteTION WITH * *J, T 

RCt A TED «OVENNMENT MOCUAENENT ©AENATION. THE UNITED 1TATES60VENN- 
NENT THEREBY INCURS NO RESPONSIBILITY NOR ^'oB 

AND THE TACT THAT THE ROYERNNENT NAV "AVK rOMULATU. rU«NI»HEO OB 
IN ANY WAY SUPPLIEO THE SAID ORAWINCS. »WCiriCATIONS ON OTHER DATA IB 
NOT TO BE RE6AR0ED BY INDICATION OR OT MI " *51 CQ1IW /. 

LICENSINC THE HOLOM OR ANY OTHER PERSON OR C 0««>" ** * ON. °« CO*«T - 
INC ANY RICHTS OR PERNISSION TO NANUPACTUM. ®* •* Lt *** 

PATENTED INVENTION THAT NAY IN ANY WAY BE RELATED THERETO. 


4 SPECIAL CONDITIONING 100% (BY MANUFACTURER): 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C f ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST 
CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF 
• THE AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM 
TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION TESTS. 


14*0101 


SYM 

REVISIONS O 2 

DESCRIPTION 

DATE 

APPROVAL 

- 

INITIAL RELEASE CLASS A 

PER TDRR £>2/93 

H 

V#. 

A 

REVISED PER TDRR 11981 


ujfi 


TABLE I 

INSPECTION TESTS 


I TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES |N SPECIFICATION MIL-T-27A.1 

PARAGRAPH 


SEALING: 

IMMERSE IN LIQUID AS INDICATED. 

DIELECTRIC 

STRENGTH: 

“'APPLY 100 VOLTS (RMS) BETWEEN WINDINGS, AND 

SHIELD AND BETWEEN WINDINGS AND CASE. 

INDUCED VOLTAGE: 

APPLY 100 VOLTS, 2000 CPS TO LEADS YELLOW TO GREEN, 

SECONDARY OPEN. 

INSULATION 

RESISTANCE: 

10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC) 

DC RESISTANCE 
(AT 25°C): 

R(YELLOW-GREEN) = 10,000 OHMS MAXIMUM; R(BR0WN 

TO BLUE) = 110 OHMS MAXIMUM. 

INDUCTANCE: 

SHALL BE 10 HENRYS MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 
(YELLOW TO GREEN). 

DISTORTION (AT 1 KC): 

5% MAXIMUM WITH 500 OHM LOAD AT 25 KW OUTPUT. 

FREQUENCY RESPONSE: 

(REFERENCE FREQUENCY 1 KC): 1 3 DB FROM 300 CPS 

TO 20 KC. Es SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD 
(BROWN TO BLUE) OF 500 OHMS AT 1 MW AND A SOURCE IMPEDANCE OF 

100,000 OHMS. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 

POLARITY: 

LEADS YELLOW AND BROWN SHALL BE OF LIKE POLARITY. 

NO LOAD VOLTAGE 
RATIO: 

WITH 5 VOLTS, 1 KC (YELLOW TO GREEN), V(YELL0W 
TO GREEN)/V(BROWN TO BLUE) = 14.1 : 1 i 5%. V(YELL0W TO BLACK)/ 
V(BLACK TO GREEN) = 1:112%, V(BR0WN TO RED)/V(RED TO BLUE) = 
1:112%. 














NOTICK - WMCM SOVKIIHNKNT *Ti£ L^r t . "Jl “m/i ■ITILT 

III U ||0 rot ANY rilt POSt OTMtt THAN IN COtttCYlOt WITH A Of Fit ITALY 
MLATED GOVERNMENT PROCUREMENT OPCMTIOII. THf UMITtO STATM WVitJ. 

HtMT TNIACAT IBCUBS MO AfSPORSIOIllTY ••TJ® 1 TuAMIAMCD'oi 

• NO TMt r»CT TMAT THE GOVf•MMIMT MAT M A V* .V^rT^nuYnm OTMIA DATA^* 

IN ANT WAT SUPPLIED THE SAIO DAAWINCS. ,P *5‘NAMMER 
NOT TO •• RESAROEO NT IMPLICATION OR OTJNC"*'“** '" * 

LICENSING THE MOLOER OR ANT OTHER PERSON OR CORPONATIOIL. OR CONTET- 

is.:.*.; 

REQUIREMENTS: 

“Kii TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27 
AND NO 1015401 (FOR LEADS) AS PROVIDED BELOW. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION NO 1015404, CLASS 2. 
INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

UNIT SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF TABLE 


INSPECTION AND ACCEPTANCE: 

MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAW¬ 
ING NUMRFR AND REVISION LETTER, MANUFACTURER'S SERIAL 
NUMBER AND CONNECTION DATA. THE MANUFACTURER'S PART OR 
TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

LEADS: THE ULTIMATE LEAD MATERIAL IS DUMET ALLOY 0.016 1 
0.001 DIA. UNTIL THIS MATERIAL IS AVAILABLE IN PRODUCTION 
(AT WHICH TIME THIS DRAWING WILL BE UPDATED BY CHANGE) THE 
LEAD MATERIAL SHALL BE DUMET ALLOY 0.017 t 0.002 DIA., 

GOLD PLATED AND NYLON INSULATED. LEADS SHALL BE COLOR 
CODED AND ENDS SHALL BE STRIPPED AS SHOWN. IN ALL OTHER 
RESPECTS, LEADS SHALL CONFORM TO NO 1015401. A CERTIFICA¬ 
TION OF COMPLIANCE WITH THIS LEAD MATERIAL REQUIREMENT 
SHALL ACCOMPANY EACH SHIPMENT. 

FINISH: BLACK, SHADE NO. 37038 PER FED-STD-595. 

DESIGN REQUIREMENTS: 

THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 
CLASS R LIFE EXPECTANCY X, FAMILY 16, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING AND AFTER THE FOLLOWING EXPOSURES: 
HIGH TEMPERATURE: 71°C OPERATING 
LOW TEMPERATURE: -18°C OPERATING 
VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 
METHOD 204A, CONDITION D) 

REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10~* MM 
OF MERCURY. 

DC UNBALANCE IN PRIMARY: 0 

RATED POWER LEVEL: 25 MW 

WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
49 VOLTS MAXIMUM INSTANTANEOUS. 
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REVISIONS Q Z-(f 3 


INITIAL RELEASE CLASS A 
PER TDRR 02/93 


SPECIAL CONDITIONING 100% (BY MANUFACTURER): 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST 
CYCLE THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF 
• THE AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM 
TEMPERATURE UNIT SHALL PASS NORMAL INSPECTION TESTS. 




TABLE I 

INSPECTION TESTS 


NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27A. 


PARAGRAPH 


SEALING 


tM*MI 


.5 

1 DIELECTRIC STRENGTH: 

1 SHIELD AND BETWEEN 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS, AND 
WINDINGS AND CASE. 

.6 

INDUCED VOLTAGE: APPLY 100 VOLTS, 2000 CPS TO LEADS YELLOW TO GREEN, 
SECONDARY OPEN. 

m 

INSUUT1GN RESISTANCE; 

; 10,000 MEGOHMS MINIMUM AT 25°C. 


.9.3 

DC RESISTANCE (AT 25°C) R(YELLOW-GREEN) = 10,000 OHMS MAXIMUM; R(8R0WN 
TO BLUE) = 110 OHMS MAXIMUM. 



4.7.9.14 


4.7.9.17 


INDUCTANCE: SHALL BE 10 HENRYS MINIMUM WITH 5 VOLTS, 1000 CPS, 
(YELLOW TO GREEN). 


ISTORTION (AT 1 KC): 5% MAXIMUM WITH 500 OHM LOAD AT 25 


FREQUENCY RESPONSE: (REFERENCE FREQUENCY 1 KC): i 3 DB FROM 300 CPS 
TO 20 KC. Es SHALL bt ut.iRMINED AT 1 KC WITH AN OUTPUT LOAD 
(BROWN TO BLUE) OF 500 OHMS AT 1 MW AND A SOURCE IMPEDANCE OF 
100,000 OHMS. Es SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 


POLAR ITY: LEADS YELLOW AND BROWN SHALL BE OF LIKE POLARITY. 


NO LOAD VOLTAGE RATIO: WITH 5 VOLTS, 1 KC (YELLOW TO GREEN), V(YELLOW 
TO GREEN)/V(BROWN TO BLUE) = 14.1 : 1 t 5%. V(YELLOW TO BUCK)/ 

V(BLACK TO GREEN) = 1 : 1 t 2%, V(BROWN TO RED)/V(RED TO BLUE) = 

1 : 1 i 2%. 
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REQUIREMENTS: 
1. GENERAL: 

A. 

B. 


v ez^oioi 


( 2 ) 


(J) 


B 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT NIL-D-70J27. 

CONNECTORS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF GROUP A AND B TESTS OF 
MIL-C-8384. 

C UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED ON NO 1002052. UNLESS MODIFIED OR AMENDED BY THE DESIGN 
REQUIREMENTS SECTION (3) OF THIS DRAWING. 

0. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NO 1015404, CLASS 2. 

INSPECTION AND ACCEPTANCE: - 

A. . MECHANICAL REQUIRFMFRTS 

(1) DIMENSIONAL AND MECHANICAL PARAMETERS: ALL DIMENSIONS SHALL CONFORM 
TO APPLICABLE DRAWINGS. 

10W INSPECTION: INSPECT OPTICALLY FOR EVIDENCE OF CRACKS, BURRS, 

VOIDS, FLAWS OR ANY FOREIGN MATTER DETRIMENTAL TO THE FUNCTION OF THE 
CONNECTOR. CONTACT MATING SURFACES SHALL BE FREE FROM CRACKS, BURRS, 

BENDS AND FOREIGN PARTICLES. 

LEAD MATERIAL: 

(a) THE WIRE LEAOS ON THE REAR OF THE RECEPTACLE SHALL CONFORM TO THE 
REQUIREMENTS OF NO 1015401. A CERTIFICATE OF COMPLIANCE SHALL BE 
SUBMITTED WITH EACH SHIPMENT. 

(b) THE LEAD MATERIAL FOR THE PLUG SHALL BE 128 TEFLON LEADS PER 
MIL-W-16678, TYPE ET, COLOR CODED. 

(4) MARKING: MARK EACH UNIT PER MIL-STD-130 WITH MANUFACTURERS SYMBOL, 

DATE OR LOT CODE, THE NASA DRAWING NUMBER AND REVISION LETTER. UNITS 
SHALL BE INDIVIDUALLY PACKED IN SEALED POLYETHYLENE FOR SHIPMENT IN 
ACCORDANCE WITH ND1002215 CLASS I AND CONTAINERS MARKED WITH THE 
MANUFACTURERS NAME, NASA DRAWING NUMBER AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS 

(1) INSULATION RESISTANCE: 1.000 MEGOHMS MINIMUM AT 500 VOLTS DC PER 
METHOD 302 OF MIL-ST0-202. 

' (2) DIELECTRIC STRENGTH. SEA LEVEL: 900 VOLTS RMS, PER METHOO 301 OF MIL-STD-202. 

DESIGN REQUIREMENTS: 

A. ELECTRICAL 

(1) CURRENT RATING: THE CONTACTS SHALL BE RATED AT 3.0 AMPS MAX. 

(2) W0RKIN6 VOLTAGE: 250 VOLTS D.C. 

(3) FLASHOVER VOLTAGE: RATED AT 900 VOLTS A.C. R.M.S. TEST VOLTAGE 

(4) DIELECTRIC WITHSTANDING VOLTAGE: PER METHOD 301 OF MIL-STD-202 (100,000 FT: 250 VOLTS A.C.) 

(5) CONTACT RESISTANCE: WHEN MATED IN PAIRS THE CONTACT RESISTANCE AT 100MADC 
SHALL NOT EXCEED .01 OHMS MAX, PER MIL-STD-202 METHOD 307. 


-1 

PLUG 

HALE CONTACTS 

-2 

RECEPTACLE 

FEMALE CONTACTS 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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DESIGN REQUIREMENTS: (CONTINUED) 

B. MECHANICAL 

(1) OPERATING TEMPERATURE RANGE: -62*C TO +150*C 
• (2) INSULATING MATERIAL: DIALLYL PHTHALATE. GLASS FILLED PER MIL-H-19833 TYPE GDI-30. 

(3) INSERTION AND WITHDRAWAL: (WITH MATING CONNECTOR) INDIVIDUAL CONTACTS SHALL 
HAVE A MAXIMUM ENGAGEMENT FORCE OF 6 OUNCES AND A MINIMUM WITHDRAWAL FORCE OF 
.5 OUNCES. ASSEMBLIES SHALL NOT EXCEED A MATING FORCE EQUAL TO THE PRODUCT 
OF THE NUMBER OF CONTACTS X 7.5 OUNCES OR A WITHDRAWAL FORCE EQUAL TO THE 

PRODUCT OF THE NUMBER OF CONTACTS XI OUNCE INITIALLY. —0.5 OUNCES AFTER CONTACT LIFE 

(4) MATED CONNECTORS SHALL MEET THE VIBRATION REQUIREMENTS SPECIFIED IN NO 1002052 
WITH THE ADDITIONAL REQUIREMENT THAT ANY DISCONTINUITY SHALL NOT EXCEED 

.05 MICROSECONDS MAX. 


4. 


SPECIAL REQUIREMENTS: 

A. CONTACT SEPARATION: (100* INSPECTION) ALL PIN CONTACTS SHALL BE TESTED WITH A STEEL 

TEST SLEEVE HAVING AN INSIDE DIAMETER OF .0235 AND FINISH OF 16 MICRO-INCHES 

MAX. THE TOTAL WEIGHT OF THE TEST SLEEVE SHALL BE .5 OUNCES t'.Q .WHEN THE ASSEMBLY 
15 luurpTEQ the pin CONTACT SHALL RETAIN THE .5 OUNCE WEIGHT. THIS TEST SHALL BE 
PERFORMED ON THE CONTACTS PRIOR TO ASSEMBLY WITH THE CONNECTOR BODY. 

B. THE FOLLOWING REQUIREMENTS SHALL BE SUBJECTED TO LOT SAMPLE TESTS PRIOR TO 
SHIPMENT. AS NOTED. 


(1) TENSILE STRENGTH: 

THE CRIMPED ASSEMBLIES FROM EACH TOOL SHALL BE SAMPLED PER MIL-STD-105 
INSPECTION LEVEL II. AQL .65 . THE ASSEMBLIES SHALL BE TESTED ON A HUNTER SCALE 
FOR TENSILE STRENGTH AND THE READINGS SHALL BE RECORDED. ALL AVERAGES AND 
RANGES SHALL BE WITHIN THE CONTROL LIMITS STATED BELOW OR THE LOT SHALL BE 
REJECTED. ASSEMBLIES SHALL BE PACKAGED AND IDENTIFIED WITH THE LOT NUMBER, 

WHICH SHALL ACCOMPANY THE UNITS TO FINAL INSPECTION, AND BE INCLUDED WITH:THE CONNECTOR 
SHIPMENT:. . THIS APPLIES TO. BOTH PINS AND SOCKETS. 

THERE SHALL BE TWO DATA SHEETS FOR THE CRIMPING OF THE PINS, ONE FOR THE PIN 
AND ONE DATA SHEET FOR THE WIRE END. 
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c 


B 


c 


A 



PIN 

SOCKET 

WIRE 

CONTACT 

WIRE 

HIRE 

SIZE 

ENO 

END 

END 

0 28 

3.0 lbs. 

5.0 tbs. 

5.0 lbs. 


(2) SOCKET STRENGTH: SIDE LOAD (IN CONNECTOR): 18 OUNCES MINIMUM SHALL BE APPLIED AT THE PIN 
ENGAGING END OF THE SOCKET. INTERMATABILITY AND PERFORMANCE SHALL NOT BE IMPAIRED. 

CLEANING: (100X INSPECTION) EACH CONNECTOR SHALL BE MATED THREE TIMES AND THEN 
ULTRASONICALLY CLEANED FOR 1/2 MINUTE BEFORE PACKAGING AND SHIPPING. 


4 


B 



QTY PART OR NOMENCLATURE OR FIND 

REQD IDENTIFYING NO. * DESCRIPTION NO. 

LIST OF MATERIALS 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES * 

TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

± ± ± 

DO NOT SCALE THIS DRAWING 

MATERIAL 

M 1 T 

INSTRUMENTATION LAB 

CaMMIMK. MAM. 

BW«. M. CONTRACT 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 





DRAWN DATE 

APPWOVAI r _ 

APPftOVAl 

CONNECTOR, ELECTRIC 

21 CONTACTS, PLUG a RECEPTACLE 
SPECIFICATION CONTROL DRAWING 










HEAT TREATMENT 

FINAL FINISH 

NASA 

MIT APPROVAL ^ 

tODE IDENT NQ, 

&IZE 

c 

NASA DRAWING NO. 

1010472 

NEXT ASSY 

_ l 

USED ON 

1 APPLICATION 

SCALE NONE 

WT | SHEET 2 OF 4 1 


3 1 2 1 ~ 


L 


J. 


INCHES 

-A. I 


-L-l 


J 


0 I 2 

PHOTOGRAPHIC SCALE OMUT 


: 


1010472 I A* 



























A*e%r ***_. *- ^ 























































3 



MOTtCK _Mil WVIMHRT MAW1NM. OTCIFICATtOII, OB OTHII MU 

MM BBCO POB AWT WHOM OTM«» TNAN IB *.5f 

BCLATIB BOVCBNBKBT WIOCMMMtllT 0»MfTiy• JWKJIWIWJTATtl^^VMg; 
IftWT TNtDter IKVIt HO »f * AO IITY MM AMY MUTATION BMATOOIYIB. 

AHa TW lin THAT TMI •OYIINNINT MAY MAY! TOBMOLATIO. MMRISMU. OB 


ABO TNI A ACT THAT TMI OOVCBHMINT HAT MAY! TOBMMLATtO. 1 

IB ABY WAY M*m.lCO TMI MID DAAWIHO*, MJCmCATIO*W OB OTM«« »ATA » 
BBT TO M MOABOCB BT IMPLICATION <M OTMIBWIM AIJ jt AMT MAMMy 


UCINWMO TMI MOLOCB OB AMT OTHIB YIBIOII OB COBPOBATIOB, OBCOBWr* 
IBO AMY BtBMTI OB PCBMIMIOM TO ■A«J»FACTMB«. BIMjOB MU *** 
PBTCBTIB IBVCMTIOH THAT HAT IB ABY BAT BC BSLATIB TMIBITO. 


r ■ 


4 




1 


\ 

t 







.095 


.099 
2 HOLES 


COLOR CODE TABLE 


PIN 

NO. 

COLOR 

CODING 

1 

BLK 

2 

BRN 

3 

RED 

4 

ORN 

5 

YEL 

G 

G»N 

7 

BLU 

8 

VIO 

9 

GREY 

10 

WHITE 

■m 

■nw 

12 

W^laliUB 

13 

| WH/RED | 

14 


■a 

■n■ 

■a 

■Kn^nn 

17 

■B9 

18 


19 

MKEE25M 

20 

WH/BLK/BRN 

21 

WH/BLK/RED 


WIRE 

NO. 


28AWG 


28AWG 




t- i' 








MANNED SPACECRAFT CENTER 

HO USTON. TEXAS _ 

CONNECTOR, ELECTRICAL 
21 CONTACTS, PLUG 
SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 



NASA DRAWING NO. 

1010472 


1 FINAL FINISH 


WT 


SHEET 4 OF 4 


























































_ REVISIONS 

_ PMCWPTION 0/7 f l 

REVISED PER TDRR 12797 
REPLACED BY REV C WITH 
CHANGES PER TDRR 16342 


DATE I APPROVAL 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING-IN ACCORDANCE WITH STANDARDS PRESCRIBE!) BY MlL-D-70J27. 

B. CONNECTORS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF GROUP A AND B TESTS OF 
MIL-C-8384. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED ON NO 1002052, UNLESS MODIFIED OR AMMENDED BY THE DESIGN 
REQUIREMENTS SECTION (3) OF THIS ORAWING. 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

(1) 01MENSI ONAL AND MECHANICAL PARAMETERS: ALL DIMENSIONS SHALL CONFORM 
TO APPLICABLE DRAWINGS. 

(2) 100* INSPECTION: INSPECT OPTICALLY FOR EVIDENCE OF CRACKS. BURRS, 

VOIDS, FLAWS OR ANY FOREIGN MATTER DETRIMENTAL TO THE FUNCTION OF THE 

CONNECTOR. CONTACT MATING SURFACES SHALL BE FREE FROM CRACKS, BURRS,-. 

BENDS AND FOREIGN PARTICLES. 

(3) LEAD MATERIAL: 

(a) THE WIRE LEADS ON THE REAR OF THE RECEPTACLE SHALL CONFORM TO THE 
REQUIREMENTS OF NO 1015401. A CERTIFICATE OF COMPLIANCE SHALL BE 
SUBMITTED WITH EACH SHIPMENT. 

(b) THE LEAD MATERIAL FOR THE PLUG SHALL BE *28 TEFLON LEADS PER 
MIL-W-16878, TYPE ET, COLOR CODED. 

(4) MARKING: MARK EACH UNIT PER MIL-STD-130 WITH MANUFACTURERS SYMBOL, 

DATE OR LOT CODE, THE NASA DRAWING NUMBER AND REVISION LETTER. UNITS 
SHALL BE INDIVIDUALLY PACKED IN SEALED POLYETHYLENE FOR SHIPMENT IN 
ACCORDANCE WITH ND1002215 CLASS I AND CONTAINERS MARKED WITH THE 
MANUFACTURERS NAME, NASA DRAWING NUMBER AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS fli 

(1) INSULATION RESISTANCE: 1,000 MEGOHMS MINIMUM AT 500 VOLTS DC PER - 

METHOO 302 OF MIL-STD-202. ~ 2 

' (2) DIELECTRIC STRENGTH, SEA LEVEL: 900 VOLTS RMS, PER METHOD 301 OF MIL-STD-202. 

DESIGN REQUIREMENTS: 

A. ELECTRICAL 

(1) CURRENT RATING: THE CONTACTS SHALL BE RATED AT 3.0 AMPS MAX. 

(2) WORKING VOLTAGE: 250 VOLTS D.C. 

(3) FLASHOVER VOLTAGE: RATED AT 900 VOLTS A.C. R.M.S. TEST VOLTAGE 

(4) DIELECTRIC WITHSTANDING VOLTAGE: PER METHOD 301 OF MIL-STD-202 (100,000 FT: 250 VOLTS A.C.) 

(5) CONTACT RESISTANCE: WHEN MATED IN PAIRS THE CONTACT RESISTANCE AT 100MA0C 
SHALL NOT EXCEED .01 OHMS MAX, PER MIL-STD-202 METHOD 307. 
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DESIGN REQUIREMENTS: (CONTINUED) 


( 2 ) 

( 3 ) 


MECHANICAL 

(1) OPERATING TEMPERATURE RANGE: -62*C TO ♦ISO'C 

INSULATING MATERIAL: DIALLYL PHTHALATE, GLASS FILLED PER MIL-M-19833 TYPE GDI-30. 
INSERTION AND WITHDRAWAL: (WITH MATING CONNECTOR) INDIVIDUAL CONTACTS SHALL 
HAVE A MAXIMUM ENGAGEMENT FORCE OF A OUNCES AND A MINIMUM WITHDRAWAL FORCE OF 
.5 OUNCES. ASSEMBLIES SHALL NOT EXCEED A MATING FORCE EQUAL TO THE PRODUCT 
OF THE NUMBER OF CONTACTS X 7.5 OUNCES OR A WITHDRAWAL FORCE EQUAL TO THE 
PRODUCT OF THE NUMBER OF CONTACTS XI OUNCE INITIALLY. —0.5 OUNCES AFTER CONTACT LIFE 

MATED CONNECTORS SHALL MEET THE VIBRATION REQUIREMENTS SPECIFIED IN ND 1002052 
WITH THE ADDITIONAL REQUIREMENT THAT ANY DISCONTINUITY SHALL NOT EXCEED 
.05 MICROSECONDS MAX. 


( 4 ) 


SPECIAL REQUIREMENTS: 


CONTACT SEPARATION: (100* INSPECTION) ALL PIN CONTACTS SHALL BE TESTED WITH A STEEL 
TEST SLEEVE HAVING AN INSIDE DIAMETER OF .0235 t'jjOO? AN0 0F MICRO-INCHES 


II 


-.0001 ♦ , 

MAX. THE TOTAL WEIGHT OF THE TEST SLEEVE SHALL BE .5 OUNCES _; 0 • WHEN THE ASSEMBLY 
IS INVERTED THE PIN CONTACT SHALL RETAIN THE .5 OUNCE .WEJ.GHT V .THIS. TEST SHALL BE 


IS INVERTED THE rIN LUNIMLI dflMLL klihih »nt vunwt wtiwni. imu • 
PERFORMED ON THE CONTACTS PRIOR TO ASSEMBLY WITH THE CONNECTOR BODY. 

THE FOLLOWING REQUIREMENTS SHALL BE SUBJECTED TO LOT SAMPLE TESTS PRIOR TO 

SHIPMENT. AS NOTED. 

(1) TENSILE STRENGTH: 


THE CRIMPED ASSEMBLIES FROM EACH TOOL SHALL BE SAMPLED PER MIL-STD-105 
INSPECTION LEVEL II. AQL .65 . THE ASSEMBLIES SHALL BE TESTED ON A HUNTER SCALE 
FOR TENSILE STRENGTH ANO THE READINGS SHALL BE RECORDED. ALL AVERAGES AND 
RANGES SHALL BE WITHIN THE CONTROL LIMITS STATED BELOW OR THE LOT SHALL BE 
REJECTED. ASSEMBLIES SHALL BE PACKAGED AND IDENTIFIED WITH THE LOT NUMBER, 

WHICH SHALL ACCOMPANY THE UNITS TO FINAL INSPECTION, AND BE INCLUDED WITH:THE.CONNECTOR 
SHIPMENT. . THIS APPLIES TO. BOTH PINS AND SOCKETS. 

THERE SHALL BE TWO DATA SHEETS FOR THE CRIMPING OF THE PINS, ONE FOR THE PIN 
AND ONE DATA SHEET FOR THE WIRE END. 



PIN 

SOCKET 

WIRE 

CONTACT 

WIRE 

WIRE 

SIZE 

END 

END 

END 

128 

3.0 lbs. 

5.0 lbs. 

5.0 lbs. 


1/1 OUUKtl O I RLllU I n . OIUC C.V/MI/ y . w.i / . jv - -- - 

ENGAGING END OF THE SOCKET. INTERMATABILITY AND PERFORMANCE SHALL NOT BE IMPAIRED. 

CLEANING: (100* INSPECTION) EACH CONNECTOR SHALL BE MATED THREE TIMES ANO THEN 
ULTRASONICALLV CLEANED FOR 1/2 MINUTE BEFORE PACKAGING AND SHIPPING. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. CONNECTORS SHALL BE CAPABLE OF MEETING THE APPLICABLE RE¬ 
QUIREMENTS OF 6R0UP A AND B TESTS OF MIL-C-8384. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED ON ND 1002052, UNLESS MODIFIED OR AMENDED 
BY THE DESIGN REQUIREMENTS SECTION (3) OF THIS DRAWING. 

D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONAL AND MECHANICAL PARAMETERS: ALL DIMENSIONS 

SHALL CONFORM TO APPLICABLE DRAWINGS. 

_ izy 100* INSPECTION: INSPECT OPTICALLY FOR EVIDENCE OF 

CRACKS, BURRS, VOIDS, FLAWS OR ANY FOREIGN MATTER DETRI¬ 
MENTAL TO THE FUNCTION OF THE CONNECTOR. CONTACT MATING 
SURFACES SHALL BE FREE FROM CRACKS, BURRS, BENDS AND 
FOREIGN PARTICLES. 

(3) LEAD MATERIAL: 

(a) THE WIRE LEADS ON THE REAR OF THE RECEPTACLE SHALL 
CONFORM TO THE REQUIREMENTS OF ND 1015401. A CERTIF¬ 
ICATE OF COMPLIANCE SHALL BE SUBMITTED WITH EACH 
SHIPMENT 

^ (b) THE LEAD*MATERIAL FOR THE PLUG SHALL BE NO.28 TEFLON 

LEADS PER MIL-W-16878, TYPE ET, COLOR CODED. 

(4) PACKAGING AND PACKING: UNIT PACKAGES AND EXTERIOR CON¬ 
TAINERS SHALL BE MARKED WITH THE NASA DRAWING NUMBER, 
REVISION LETTER, DASH NUMBER, THE MANUFACTURER'S NAME OR 
SYMBOL, LOT OR SERIAL NUMBER AND THE MANUFACTURING DATE 
OR CODE. UNITS SHALL BE INDIVIDUALLY PACKAGED PER ND 
1002215, CLASS I, CODE 3. 

(5) MARKING: THE MANUFACTURER'S NAME OR SYMBOL, NASA DRAWING 
NUMBER, DASH NUMBER, AND REVISION LETTER SHALL BE MARKED 
ON THE UNIT PER ND 1002019. 

B. ELECTRICAL REQUIREMENTS: 

(1) INSULATION RESISTANCE: 1,000 MEGOHMS MINIMUM AT 500 VOLTS 
DC PER METHOD 302 OF MIL-STD-202. 

(2) DIELECTRIC STRENGTH, SEA LEVEL: 900 VOLTS RMS, PER METHOD 
301 OF MIL-STD-202. 


■ i 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

3. DESIGN: 

A ri cptr I CAL* 

(1) CURRENT RATING: THE CONTACTS SHALL BE RATED AT 3.0 
AMPS MAX. 

(2) WORKING VOLTAGE: 250 VOLTS D.C. 

(3) FLASHOVER VOLTAGE: RATED AT 900 VOLTS A.C. RMS TEST 

VOLTAGE orvt 

(4) DIELECTRIC WITHSTANDING V0LTA6E: PER METHOD 301 OF 
MIL-STD-202 (100,000 FT: 250 VOLTS A.C.) 

(5) CONTACT RESISTANCE: WHEN MATED IN PAIRS THE CONTACT 
RESISTANCE AT 100 MADC SHALL NOT EXCEED .01 OHMS MAX, 
PER MIL-5I0-202 METHOD 3J7. 

p urnHAN I CAL* 

(1) OPERATING TEMPERATURE RANGE: -62°C TO ♦150 # C 

(2) INSULATING MATERIAL: DIALLYLPHTHALATE, GLASS FILLED 
PER MIL-M- 14 ~ TYPE SDG 

(3) INSERTION AND WITHDRAWAL: (WITH MATING CONNECTOR) 
INDIVIDUAL CONTACTS SHALL HAVE A MAXIMUM ENGAGEMENT 
FORCE OF 6 OUNCES AND A MINIMUM WITHDRAWAL FORCE OF 
.5 OUNCES. ASSEMBLIES SHALL NOT EXCEED A MATING 
FORGE EOUAL TO THE PRODUCT OF THE NUMBER OF CONTACTS 

X 7.5 OUNCES OR BE LESS THAN A MINIMUM WITHDRAWAL 
FORCE EQUAL TO THE PRODUCT OF THE NUMBER OF CONTACTS 

XI OUNCE INITIALLY — 0.5 OUNCES AFTER CONTACT LIFE. 

(4) MATED CONNECTORS SHALL MEET THE VIBRATION REQUIREMENTS 
SPECIFIED IN ND 1002052 WITH THE ADDITIONAL REQUIRE¬ 
MENT THAT ANY DISCONTINUITY SHALL NOT EXCEED .1 MICRO¬ 
SECONDS MAX. 


4 SPEC IAL* 

* A. CONTACT SEPARATION: (10015 INSPECTION) ALL PIN CONTACTS 
SHALL BE TESTED WITH A STEEL TEST SLEEVE HAVING AN INSIDE 
DIAMETER OF .0230t : 8881 AND FIIIISH OF 16 MICRO-INCHES MAX. 

THE TOTAL WEIGHT OF THE TEST SLEEVE SHALL BE .5 OUNCES t*J.»HEN 
THE ASSEMBLY IS INVERTED THE PIN CONTACT SHALL RETAIN TH£ 

.5 OUNCE WEIGHT. THIS TEST SHALL BE PERFORMED SEQUEN¬ 
TIALLY ON EACH CONTACT AFTER ASSEMBLY WITH THE CONNECTOR 

body* 

B. THE FOLLOWING REQUIREMENTS SHALL BE SUBJECTED TO LOT SAMPLE 
TESTS PRIOR TO SHIPMENT, AS NP~ . 

(1) TENSILE STRENGTH: THE CRImtED ASSEMBLIES FROM EACH 
TOOL SHALL BE SAMPLED PER MIL-STD-414 INSPECTION LEVEL 
IV, AQL.4. THE ASSEMBLIES SHALL BE TESTED " 

„ ' ;v._r FOR TENSILE STRENGTH AND THE READ¬ 

INGS-SHALL BE RECORDED. ALL AVERAGES AND RANGE S SHALL 
% BE WITHIN THE CONTROL LIMITS STATED BELOW OR J T 

THE LOT SHALL BE REJECTED. ASSEMBLIES SHALL BE- 

PACKAGED AND IDENTIFIED WITH THE LOT NUMBER, - 

* WHICH SHALL ACCOMPANY THE UNITS TO FINAL IN- __ 

SPECTION, AND BE INCLUDED WITH THE CONNECTOR _ 

SHIPMENT. THIS APPLIES TO BOTH PINS AND 

SOCKETS. THERE SHALL BE TWO DATA SHEETS FOR - 

THE CRIMPING OF THE PINS, ONE FOR THE PIN AND - 

ONE DATA SHEET FOR THE WIRE END. |_ L 
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REQUIREMENTS: (CONTINUED) 


glBF _PJ _ SOCKET 

! CONTACT WIRE HIRE 

,IZ£ END END END 

28 3.0 LBS. 5.0 LBS. 5.0 LBS. 


(2) SOCKET STRENGTH: SIDE LOAD (IN CONNECTOR): 18 OUNCES 
MINIMUM SHALL BE APPLIED AT THE PIN ENGAGING END OF 
THE SOCKET. INTERMATABILITY AND PERFORMANCE SHALL NOT 

BE IMPAIRED. 

C. CLEANING: (100* INSPECTION) EACH CONNECTOR SHALL BE MATED 
THREE TIMES AND THEN ULTRASONICALLY CLEANED FOR 1/2 MINUTE 
BEFORE PACKAGING AND SHIPPING. 
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REQUIREMENTS: 
1. GENERAL: 

A. 

B. 


C. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

CONNECTORS SHALL BE CAPABLE OF MEETING THE APPLICABLE REQUIREMENTS OF 
MIL-C-21617 IN ADDITION TO THE REQUIREMENTS SPECIFIED BELOW. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED ON ND 1002052, UNLESS MODIFIED OR AMMENDED BY THE DESIGN 
REQUIREMENTS SECTION (3) OF THIS DRAWING. 


2 . 


3. 


D. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

INSPECTION ANO ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

(1) DIMENSIONAL ANO MECHANICAL PARAMETERS: ALL DIMENSIONS SHALL CONFORM 
TO APPLICABLE DRAWINGS. 

(2) 100* INSPECTION: INSPECT OPTICALLY FOR EVIDENCE OF CRACKS, BURRS, 

VOIDS, FLAWS OR ANY FOREIGN MATTER DETRIMENTAL TO THE FUNCTION OF THE 
CONNECTOR. CONTACT MATING SURFACES SHALL BE FREE FROM CRACKS, BURRS, 

BENDS AND FOREIGN PARTICLES. 

(3) LEAD MATERIAL: 

(a) THE WIRE LEADS ON THE REAR OF THE RECEPTACLE SHALL CONFORM TO THE 
REQUIREMENTS OF ND 1015401. A CERTIFICATE OF COMPLIANCE SHALL BE 
SUBMITTED WITH EACH SHIPMENT. 

(b) THE LEAD MATERIAL FOR THE PLUG SHALL BE 128 TEFLON LEADS PER 
MIL-W-16878, TYPE ET, COLOR CODED. 

(4) NARKING: MARK EACH UNIT PER MIL-STD-130 WITH MANUFACTURERS SYMBOL. 

DATE OR LOT CODE, THE NASA DRAWING NUMBER ANO REVISION LETTER. UNITS 
SHALL BE INDIVIDUALLY PACKED IN SEALED POLYETHYLENE FOR SHIPMENT IN 
ACCORDANCE WITH MIL-E-17555, LEVEL B AND CONTAINERS MARKED WITH THE 
MANUFACTURERS NAME, NASA DRAWING NUMBER AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS 

(1) INSULATION RESISTANCE: 1,000 MEGOHMS MINIMUM AT 500 VOLTS DC PER 
METHOD 302 OF MIL-STD-202. 

(2) DIELECTRIC STRENGTH, SEA LEVEL: 900 VOLTS RMS, PER METHOD 301 OF MIL-STD-202. 

DESIGN REQUIREMENTS: 

A. ELECTRICAL 

(1) CURRENT RATING: THE CONTACTS SHALL BE RATED AT 3.0 AMPS MAX. 

(2) WORKING VOLTAGE: 250 VOLTS O.C. 

(3) FLASHOVER VOLTAGE: RATED AT 1200 V.A.C. R.M.S. 

(4) DIELECTRIC WITHSTANDING VOLTAGE: PER METHOD 301 OF MIL-STD-202 (100,000 FT: 500 VOLTS RMS) 

(5) CONTACT RESISTANCE: WHEN MATED IN PAIRS THE CONTACT RESISTANCE AT 100MADC 
SHALL NOT EXCEED .01 OHMS MAX. PER MIL-STD-202 METHOD 307. 
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DESIGN REQUIREMENTS: (CONTINUED) 

B. 


( 2 ) 

( 3 ) 


MECHANICAL 

(1) OPERATING TEMPERATURE RANGE: -62*C TO *150*0 

INSULATING MATERIAL: DIALLYL PHTHALATE, GLASS FILLED PER MIL-N-14 TYPE SDG. 
INSERTION AND WITHDRAWAL: (WITH MATING CONNECTOR) INDIVIDUAL CONTACTS SHALL 
HAVE A MAXIMUM ENGAGEMENT FORCE OF 4 OUNCES AND A MINIMUM WITHDRAWAL FORCE OF 
.5 OUNCES. ASSEMBLIES SHALL NOT EXCEED A MATING FORCE EQUAL TO THE PRODUCT 
OF THE NUMBER OF CONTACTS X 7.5 OUNCES OR A WITHDRAWAL FORCE EQUAL TO THE 
PRODUCT OF THE NUMBER OF CONTACTS X 1 OUNCE. 

MATED CONNECTORS SHALL MEET THE VIBRATION REQUIREMENTS SPECIFIED IN ND 1002052 
WITH THE ADDITIONAL REQUIREMENT THAT ANY DISCONTINUITY SHALL NOT EXCEED 
.05 MICROSECONDS MAX. 


(4) 


4. 


SPECIAL REQUIREMENTS: 

A. CONTACT SEPARATION: (100* INSPECTION) ALL PIN CONTACTS SHALL BE TESTED WITH A STEEL 
TEST SLEEVE HAVING AN INSIDE DIAMETER OF .0235 t'Snm AND F,NISH 0F 16 MICRO-INCHES 


B. 


0001 . 1 

MAX. THE TOTAL WEIGHT OF THE TEST SLEEVE SHALL BE .5 OUNCES -]o • WHEN THE ASSEMBLY 

IS INVERTED THE PIN CONTACT SHALL RETAIN THE .5 OUNCE WEIGHT. THIS TEST SHALL BE 
PERFORMED ON THE CONTACTS PRIOR TO ASSEMBLY WITH THE CONNECTOR BODY. 

THE FOLLOWING REQUIREMENTS SHALL BE SUBJECTED TO LOT SAMPLE TESTS PRIOR TO 
SHIPMENT, AS NOTED. 

(1) TENSILE STRENGTH: 

THE CRIMPED ASSEMBLIES FROM EACH TOOL SHALL BE SAMPLED PER NIL-STD-105 
INSPECTION LEVEL II, AQL .45 . THE ASSEMBLIES SHALL BE TESTED ON A HUNTER SCALE 
FOR TENSILE STRENGTH AND THE READINGS SHALL BE RECORDED. ALL AVERAGES AND 
RANGES SHALL BE WITHIN THE CONTROL LIMITS STATED BELOW OR THE LOT SHALL BE 
REJECTED. ASSEMBLIES SHALL BE PACKAGED AND IDENTIFIED WITH THE LOT NUMBER, 

WHICH SHALL ACCOMPANY THE UNITS TO FINAL INSPECTION. AND BE INCLUDED WITH THE CONNECTOR 
SHIPMENT. . THIS APPLIES TO. BOTH PINS AND SOCKETS. 

THERE SHALL BE TWO DATA SHEETS FOR THE CRIMPING OF THE PINS, ONE FOR THE PIN 
ANO ONE DATA SHEET FOR THE WIRE END. 



PIN 

SOCKET 

MIRE 

CONTACT 

UIRE 

UIRE 

SIZE 

ENO 

END 

END 

§ 28 

3.0 lbs. 

5.0 lbs. 

5.0 lbs. 


C. 


CLEANING: (100X INSPECTION) EACH CONNECTOR SHALL BE MATED THREE TIMES AND THEN 
ULTRASONICALLY CLEANED FOR 1/2 MINUTE BEFORE PACKAGING AND SHIPPING. 
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REVISIONS Q / 1 & & 


IREVISED PER7DRR Z ^ 7 7 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 WITH THE 
ADO IT I OHS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404. CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 

INSPECTION ANO ACCEPTANCE: 


A. NECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER NO 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIRENENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARK IHG-NANUFACTUBER 1 S SERIAL NUMBER. ALL MARKING REQUIREMENTS OF 
MIL-T-27, AND NASA DRAWING NUMBER (1010473) AND REVISION LETTER 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FI6URE. ' 

§. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

i 

DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE TF5RX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 

ft. EACH.SECONDARY WINDING SHALL-BE.CAPABLE,OF DELIVERING 125MW TO AN BOO OHM 

RESISITIVE LOAD (NOT-rS I MULT ANEOUSLY) WHEN 28 VOLTS.RMS AT 800 CYCLES.IS.APPLIED 
.TO.TERMINALS 1?2. 
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TABLE 1 

INSPECTION AND ACCEPT ION TESTS 


NUMBER IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBER IN SPECIFICATION 

MIL-T-27 

PARAGRAPH 


4.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 

4.7.4 

INCUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 1600 

CPS AT TERMINALS 1-2. SECONDARY OPEN. I « £ MA MAX. 

4.7.7 

INSULATION RESISTANCE: 10.000 MEG. MIN. AT 25*C 

4.7.9.1.1 (a) 

NO-LOAD CURRENT: TEST VOLTAGE: 28 VOLTS AT 800 CPS 

AT TERMINALS 1-2 

I > 1.4 MA MAX. 

4.7.9.2.1 

OUTPUT VOLTAGE: TEST VOLTAGE: 28 VOLTS AT 800 CPS 

AT TERMINALS 1-2. Rj. • 800 OHMS 1 5* 

RATIO E(3-4) * .1678 40.2% RL ACROSS 3-4 ONLY 

E(l-2) 

RATIO E(5-Q ■ .3571 40.2* RL ACROSS 5-6 ONLY 

E(l -2) 

4.7.9.3 

DC RESISTANCE AT 25*C: R(1-2) *100 OHMS MAX., 

R(3-4) > 12 OHMS MAX., R(5-6) ■ 35 OHMS MAX. 

4.7.9.14 

POLARITY: TERMINALS 1, 3 AND 5 SHALL BE OF LIKE POLARITY 
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REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 


UNITS SHALL BE CAPABLE OF MEETIN6 THE REQUIREKNTS OF NIL-T-27 WITH THE 
ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CUSS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 
~\ 1. LEAD MATERIAL SHALL 


1. LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING-MARK PERMANENTLY AND LEGIBLY WITH THE NASA DRAWING NUMBER AND 
REVISION LETTER,. MANUFACTURER'S SERIAL NUMBER ANO TERMINAL IDENTIFICATION. 


3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE TF5RX09ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 

ft. EACH SECONDARY WINDING SHALL.BE.CAPABLE-OF DELIVERING 125MW TO AN 800 OHM 

RES1SITIVE LOAD (NOTtSIMULTANEOUSLY) WHEN 28 VOLTS.RMS AT 800 CYCLES.IS.APPLIED 
.TO.TERMINALS 1?2. 

E. AMBIENT TEMPERATURE: ♦85?C, MAXIMUM 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 
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I. 

C. 


UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 WITH THE 
ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404. CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

MARKING-MARK PERMANENTLY AND LEGfBLY WITH THE NASA DRAWING NUMBER AND 
REVISION LETTER,. MANUFACTURER'S SERIAL NUMBER AND TERMINAL IDENTIFICATION 

3. DIMENSIONS: SEE FI6URE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

OESIGN: ' 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27. TYPE TF5RX0Y22. 

WORKING VOLTAGE: 175 VOLTS. 

UNIT SHALL BE LAYER WOUND. 

EACH.SECONDARY.WINDING SHALL BE.CAPABLE.OF DELIVERING 125MW TO AN 800 OHM 
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RES ISIT)VE LOAD (NOTtSINULTANEOUSLY) WHEN 28 VOLTS.RMS AT 800 CYCLES.IS-APPLIED 
TO.TERMINALS 1?2. 


E. AMBIENT TEMPERATURE: ♦85?C, MAXIMUM 
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4.7.3.2.1 SEALING _ ' _ 

01ELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 


INDUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 1600 
CPS AT TERMINALS 1-2, SECONDARY OPEN. I » i.4 HA MAX. 


INSULATION RESISTANCE: 10,000 MEG. MIN, AT 25*C 


4.7.9.1.1 (•) NO-LOAD CURRENT: TEST VOLTAGE: 28 VOLTS AT 800 CPS 
AT TERMINALS 1-2 

I » 1.4 MA MAX. 


OUTPUT VOLTAGE: TEST VOLTAGE: 28 VOLTS AT 800 CPS 
AT TERMINALS 1-2. R L ■ 800 OHMS 1 5% 

RATIO E(5-4) * .1678 i ;1X RL ACROSS 3-4 ONLY 
E(l-2) 

RATIO E<5-6) * ,3571 i IX RL ACROSS 5-6 ONLY 

TTFST 


DC RESISTANCE AT 25»C: R(1-2) « 100 OHMS MAX., 

R(3-4) ■ 12 OHMS MAX., R(5-6) ■ 35 OHMS MAX. 


4.7.9.14 POLARITY: TERMINALS 1, 3 AND 5 SHALL BE OF LIKE POLARITY 
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REQUIREMENTS: 
1. GENERAL: 



A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN RIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF HIL-T-27 WITH THE 
ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. LEA0 MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING REQUIREMENTS OF 
HIL-T-27, AND NASA DRAWING NUMBER (101047J) AND REVISION LETTER 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FI6URE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF NIL-T-27, TYPE TF5RX212Z. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 

ft. EACH SECONDARY.WINDING SHALL.BE,CAPABLE OF DELIVERING 125MW TO AN 800 OHM 

REStSITIVE LOAD (NOT-rS I MULT ANEOUSLY) WHEN 28 VOLTS.RMS AT 800 CYCLES. IS. APPLIED 
TO.TERMINALS 1?2. 

E. AMBIENT TEMPERATURE: *85?C, MAXIMUM ’ 
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SEALING 


DIELECTRIC STRENGTH: TEST VOLTAGE: 500 VOLTS 


INDUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 1600 
CPS AT TERMINALS 1-2, SECONDARY OPEN. I ■ 600 MA MAX. 


(a) 


INSULATION RESISTANCE: 10,000 MEG. MIN, AT 25*C 


NO-LOAD CURRENT: TEST VOLTAGE: 28 VOLTS AT 800 CPS 
AT TERMINALS 1-2 


I » 1.4 MA MAX. 


4.7.9.2.1 


OUTPUT VOLTAGE: TEST VOLTAGE: 28 VOLTS AT 800 CPS 
AT TERMINALS 1-2. R^ « 800 OHMS 1 5% 


RATIO E(1—2) « .1678 10.2* RL ACROSS 3-4 ONLY 
E(3-4) 


RATIO E(1-2) « .3571 10.2* RL ACROSS 5-6 ONLY 
£(5—6 JT 


4.7.9. 


3 DC RESISTANCE AT 25 # C: 

R(3-4) • 12 OHMS MAX., 


R(1-2) » 100 OHMS MAX., 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN NIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 WITH THE 
ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404. CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF NO 1002047. 

2. INSPECTION AND ACCEPTANCE: 

k. MECHANICAL REQUIREMENTS: 

1. LEAD MATERIAL SHALL BE PER NO 1015400. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

2. MARKING-MANUFACTURER'S SERIAL NUMBER, ALL MARKING REQUIREMENTS OF 
MIL-T-27, AND NASA DRAWING NUMBER (1010474) AND REVISION LETTER 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE UNIT. 

3. DIMENSIONS: SEE FIGURE. 

B. ELECTRICAL REQUIREMENTS - UNIT SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

3. DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27, TYPE TF5RX21ZZ. 

B. WORKING VOLTAGE: 175 VOLTS. 

C. UNIT SHALL BE LAYER WOUND. 

D. UNIT SHALL BE.CAPABLE OF DELIVERING 800 MW TO A RESISTIVE.LOAD 
.WHEN 28.VOLTS.RMS AT 800 CYCLES.IS APPLIED.TO.TERMINALS 1t2. 

E. AMBIENT TEMPERATURE: .♦85*C. MAXIMUM 
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4.7.9.1.1 (a) 


4.7.9.2.1 



SEALING 


DIELECTRIC STRENGTH; TEST VOLTAGE: 500 VOLTS 


INDUCED VOLTAGE: TEST VOLTAGE: 56 VOLTS AT 1600 
CPS AT TERMINALS 1-2, SECONDARY OPEN. I * 600 MA MAX. 


INSULATION RESISTANCE: 10,000 MEG. MIN, AT 25*C 


NO-LOAD CURRENT: TEST VOLTAGE: 28 VOLTS AT 800 CPS 
AT TERMINALS 1-2 

I > 1.4 MA MAX. 


OUTPUT VOLTAGE: TEST VOLTAGE: 28 VOLTS AT 800 CPS 
AT TERMINALS 1-2. 

NO LOAD RATIO E(1-2) « 0.107 tlX 
E(J-4) 

NO LOAD RATIO E(1-2) * 0.107 tlX 

E(4-5) _ 


OC RESISTANCE AT 25*C: R(1-2) « 100 OHMS MAX., 

R(3-5) • 8 OHMS MAX. 
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POLARITY: TERMINALS 1 AND 3 SHALL BE OF LIKE POLARITY 
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REQUIREMENTS: 

6ENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN Mll-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 3. 


INSPECTION AND ACCEPTANCE: 

MECHANI CAL REQUIREMENTS: 

DIMENSIONS SHALL BE AS SHOWN. 

MATERIAL: DELRIN, OR EQUIV. 

COLOR: LIGHT GRAY, DUPONT COLOR GY-601 

OR EQUIV. (APPROXIMATES FED-STD-595 COLOR NO. 
26492). PART SHALL BE SAND BLASTED TO PRODUCE A DULL FINISH 
ON THE TOP AND O.D. SURFACES. 


PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
AGES AND EXTERNAL PACKAGING SHALL BE MARKED WITH 
THE FOLLOWING INFORMATION: SUPPLIER'S NAME, NASA 
PART NUMBER AND REVISION LETTER, AND DATE CODE 
OR DATE OF MANUFACTURE. 

MANUFACTURER'S PART NUMBER AND LOT OR SERIAL NUM¬ 
BER MAY APPEAR ON THE PART OR PACKAGE. 

OESIGN REQUIREMENTS: 

TEMPERATURE RANGE: MINUS 65°F TO PLUS 165°F 
AMBIENT PRESSURE RANGE: SEA LEVEL TO 10*4 MM H6 ABSOLUTE. 
OXYGEN ATMOSPHERE: PARTS SHALL BE CAPABLE OF WITHSTANDING 
AN AMBIENT ATMOSPHERE OF 100% OXYGEN AT PRESSURES VARY¬ 
ING FROM 10*4 MM HG ABSOLUTE TO 15 PS IA WITHOUT TOXIC 
OR CORROSIVE OUTGASSING. 

CUP SHALL BE CAPABLE OF BEING PRESS FIT UNTO SHAFT OF SWITCH ASSEMBLY, 
PER NASA PART NUMBER 1010480, SUCH THAT AN AXIAL PULL OF 25 LBS. OR 
WIRE SHALL BE REQUIRED FOR REMOVAL. CAPS ARE NOT REUSABLE. 
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_ REVISIONS 

SYM _ DESCRIPTION 

A REPLACED BY REV B WITH CHANGES PER TDRR Oi3)» 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

MATERIAL: SEMI RIGID IRRADIATED POLYETHYLENE HEAT SHRINKABLE TUBING HAVING AN OUTER 
WALL WHICH SHRINKS TO A PREDETERMINED DIAMETER AND A THERMOPLASTIC INNER WALL 
WHICH MELTS BECOMING VISCOUS AND FLOWS 
RACLAD "SCC PER RAYCLAD SPECFICATION RT-I30I 




INSPECTION AND ACCEPTANCE: 
iitCnMiiwti. RcQuiREmEnTS 

DIMENSIONS'- LENGTH AND DIAMETER IN TABLE 

APPLICATION DATA: (FOR REFERENCE) 

WILL SHRINK TO RECOVERED I.D. UPON HEATING TO 135°C 
(275°F). 

HEAVY WALLED TUBING FOR USE WHERE A URGE VOLUME OF 
MELTABLE MATERIAL IS NEEDED, SUCH AS OVER FOUR TO 
TEN CONDUCTOR WIRE SPLICES. 
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_ REVISIONS _ 

_ DESCRIPTION _ 

REPLACES REV A WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 
PER TDRR 02.3Jo 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

MATERIAL: SEMI RIGID IRRADIATED POLYETHYLENE HEAT SHRINKABLE 
DUAL WALL TUBING HAVING AN OUTER WALL WHICH SHRINKS TO A 
PREDETERMINED DIAMETER AND A THERMOPLASTIC INNER WALL 
WHICH MELTS BECOMING VISCOUS AND FLOWS. - COLOR IN TABLE. 
SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 3. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

DIMENSIONS: LENGTH AND DIAMETER PER TABLEXANDJU 
APPLICATION DATA: (F0R REFERENCE) 

WILL SHRINK TO RECOVERED I.D. UPON HEATING TO 135°C (275‘F) 
DESIGN REQUIREMENTS: t 

LONGITUDINAL SHRINGAGE: 10* MAXIMUM 
TENSILE STRENGTH: 1500 PSl, MINIMUM 
DIELECTRIC STRENGTH: '500 VOLTS/MIL. MINIMUM 
WATER ABSORPTION: 0.1* MAXIMUM 

'.SLEEVING SHALL BE NON-CORROSIVE AND FUNGUS RESISTANT PER MIL-I-7444 
TEMPERATURE RANGE: -G7*f TO ♦275*f 
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E.G. - 136 IS A SIZE 1/4 SLEEVE 
5/8 LONG. 
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MOTES: 

1. SIZE 300 (EXPANDED ID MIN): HEAVY WALLED TUBING 
FOR USE WHERE A LARGE VOLUME OF MELTABLE MATERIAL 
IS NEEDED, SUCH AS OVER FOUR TO TEN CONDUCTOR WIRE 
SPLICES. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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MOTICC — WHCN 60VERNNENT DRAWIN6S. SP«CIFICATIONS OK OTHER DATA 
ARC USIO TOR ART PURPOSE OTHER THAR IH COHHCCTIOR WITH A DEFINITELY 
RELATED GOVERNMENT PROCURER!NT OPERATION. THE URITEO STATES SOVERR- 
RENT THCRCRT INCURS NO RESPONSIBILITY NOR ANV OOLISATION WHATSOEVER. 
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_ REVISIONS 

DESCRIPTION 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFEREUOE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. MATERIAL: SEMI RIGID IRRADIATED POLYETHYLENE HEAT SHRINKABLE 

DUAL WALL TUBING HAVING AN OUTER WALL WHICH SHRINKS TO A 
PREDETERMINED DIAMETER AND A THERMOPLASTIC INNER WALL 
WHICH MELTS BECOMING VISCOUS AND FLOWS PER NO 1002207,TYPE I. - COLOR IN 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN NO 1015404, CLASS 3. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS: LENGTH AND DIAMETER PER TABLEXANDJI 

B. APPLICATION DATA: (Fuft REFERENCE) 

(1) WILL SHRINK TO RECOVERED I.D. UPON HEATING TO 135°C (275*F) 

3. DESIGN REQUIREMENTS: - 

A. LONGITUDINAL SHRINGAGE: 10* MAXIMUM 

B. TENSILE STRENGTH: 1500 PSI, MINIMUM 

C. DIELECTRIC STRENGTH: 500 VOLTS/MIL, MINIMUM 

D. HATER ABSORPTION: 0.1* MAXIMUM 

E. SLEEVING SHALL BE NON-CORROSIVE AND FUNGUS RESISTANT PER HU.-I-7444 

F. TEMPERATURE RANGE: -G7*F TO ♦275*f 
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NOTES: 

1. SIZE 300 (EXPANDED ID MIN): HEAVY WALLED TUBING 
FOR USE WHERE A LARGE VOLUME OF MELTABLE MATERIAL 
IS NEEDED, SUCH AS OVER FOUR TO TEN CONDUCTOR WIRE 
SPLICES. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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B. MATERIAL: SEMI RIGID IRRADIATED POLYOLEFIN HEAT SHRINKABLE 

. DUAL WALL TUTING HAVING AN OUTER WALL WHICH SHRINKS TO A 
PREDETERMINED DIAMETER AND A THERMOPLASTIC INNER WALL 
WHICH MELTS BEC0MIN6 VISCOUS /tND FLOWS PER ND 1002207.TYPE I. - COLOR IN 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 3. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS: LENGTH AND DIAMETER PER TABLEXANDJI 

B. APPLICATION DATA: (FiR REFERENCE) 

(1) WILL SHRINK TO RECOVERED I.D. UPON HEATING TO 135°C (275*F) 

DESIGN REQUIREMENTS* < 
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NOTES: 

1. SIZE 300 (EXPANDED ID MIN): HEAVY WALLED TUBING 
FOR USE WHERE A LARGE VOLUME OF MELTABLE MATERIAL 
IS NEEDED, SUCH AS OVER FOUR TO TEN CONDUCTOR WIRE 
SPLICES. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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GENERAL* 
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MATERIAL* ^EMMNGID IRRADIATED POLYETHYLENE HEAT SHRINKABLE TUBING HAVING AN OUTER 
WALL*WHICH SHRINKS TO A PREDETERMINED DIAMETER AND A THERMOPLASTIC INNER WALL 
WHICH MELTS BECOMING VISCOUS AND FLOWS 
RAYCLAD "SCL" PER RAYCLAD SPECIFICATION RT-I30I 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS 

DIMENSIONS'- LENGTH AND DIAMETER IN TABLE 

APPLICATION DATA: (FOR REFERENCE) 

WILL SHRINK TO RECOVERED I.D. UPON HEATING TO 135°C 
(275°F). 

HEAVY WALLED TUBING FOR USE WHERE A LARGE VOLUME OF 
MELTABLE MATERIAL IS NEEDED, SUCH AS OVER FOUR TO 
TEN CONDUCTOR WIRE SPLICES. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. o, ?*(> DATE 


DASH NUMBER 


RECOVERED EXPANDED 


— 

— 

— 




LENGTH 

IN INCHES 






(REF) 

ID 

ID 

COLOR 

I74T 

3/8 

1/2 

5/8 

3/4 

7/8 

1 

1-1/8 

1-1/4 

1-3/8 

1-1/2 

1-5/8 

1-3/4 

1-7/8 

2 


MAX 

MIN 



61 

91 

121 

151 

181 

211 

241 

271 

301 

331 

361 

391 

421 

451 

.300 

.050 

.300 

BLUE 


183 

213 

243 

273 

3031 

333 

363 

393 

423 

4531 

3/4 

.313 

.750 

YELL01 

.— ■ 

■" 

' 

125 

155" 

185 

215 

245 

275 

305 

335 

365 " 

395 

425 

455 

1/2 

.195 

.500” 

Blue 

RED 


mm— i 

*~TF 

127 

157 

187 

217 

247 

277 

307 

337 

367 

397 

427 

457 

3/8 

.135 

. 375 

"Te 

~76 

106 

136 

166 

196 

226 

256 

286 

316 

346 

376 

406“ 

436 

466 

1/4 

.080 

.250 

WHITE 

48 

78 

108 

138 

168 

198 

228 

258 

288 

318 

348 

378 

408 1 

438 

468 

3/16 

.060 

.187 

.125 

GRAY 

BROWN 

52 

82 

112 

142 

172, 

202 

232 

262 

292 

322 

352 

382 

412 

442 

472 

1/8 

.023 




♦ 35 

L -h' 


2-1/412-1/2 2-3/4-1 


_ DASH NUMBER 

_ LENGTH IN INCHES 

13-1/413-1/213-3/41 4 14-1/2 


[5^1721 


483 

513 

543 

573 

603 

633 

663 

693 

723 

753 

783 

813 

843 

485 

515 

545 

575 

605 

cm 

635 

CO*7 

665 

CC7 

695 

COT 

725 

797 

755 

7R7 

785 

7ft7 

815 

Q1 7 

845 

847 

4tiL- 
496 

. 517 .. 
526 

54I„ 

556 

512- 

586 

6u7 

616 

oo f _ 
646 

ml 

676 

Dj f 

706 

Ifcl- 

736 

■ j / 

766 

_fPl— 

796 

826 

07 1- 

856 

499 

528 

558 

588 

618 

648 

678 

708 

738 

768 

798 

828 

858 

502 

532 

562 

592 

622 

652 

682 

712 

742 

772 

802 

832 

862 


SIZE 

(REF) 


873 903 933 
875 905 935 
877 907 937 
886 916 946 
888 918 948 
892 922 952 


RECOVERED{EXPANDED 


ID 

MAX 

ID 

MIN 

COLOR 

050 

.300 

BLUE 

313 

.750 

YELLOW 

195 

,135 

.500 

".375“ 

BLUE 

— 

080 

.250 

WHITE 

.060 

.187 

GRAY 

,023 

.125 

BROWN 


PART NUMBER IS DRAWING 
NUMBER PLUS APPLICABLE 
DASH NUMBER E.G. 

-136 IS A NUMBER 
J4 SLEEVE LONG 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON ND 1002034 FOR THIS DRAWING 


NEXT ASSY | USED ON 
APPLICATION 


UNLESS OTH ERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
+ - + - + - 


M I T 

INSTRUMENTATION LAB 
Cambridoc. Mam. 


. - 4* - + - CHECKED^ 

’ - ““ - “ “■ APPROVAL/JO 

DO NOT SCALE THIS DRAWING APPROVAL — 


| MATERIAL 


I CONTRACT 


I NASA APPROVAL 


I MIT APPROVAL 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 

INSULATI ON-SLEEVING, ELECTRICAL^ 

HEAT — SHRINKABLE 

SPECIFICATION CONTROL DRAWING 
/£>DE IDENT NO. SIZE 

C 1010476 

SCALE ,^W I SHEET 

- i 


-r 

I •! 


INCHES 


PHOTOGRAPHIC SCALE ONLY 








REQUIREMENTS: 

GENERAL: 
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REQUIREMENTS: 

general: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH THE GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 3. 

SCREWS SHALL MEET THE PERFORMANCE REQUIREMENTS AS OUTLINED 
IN M1L-F-I8240. 

THREADS SHALL BE PER MIL-S-7742 AND SCREWS SHALL,BE BURR FREE. 

INSPECTION AND ACCEPTANCE: 

MATERIAL: 18-6 OR 16-18 CORROSION RESISTANT STEEL, 

(75,009 PS! ¥!N. ULT. TEN. STR.) 

FINISH: PASSIVATE PER Mll-F-14072, E300. 

INSERT SHALL MEET THE REQUIREMENTS OUTLINED IN MIL-F-18240, 

TYPE 8. 
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REQUIREMENTS: | 

NTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04-, CLASS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN RE¬ 
QUIREMENT SECTION OF THIS DRAWING. 

BASIC SWITCH UNITS SHALL BE PER NASA P/N 1010435-001 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

EXPOSED^METAl”PARTS, EXCEPT TAB HANDLE - CORROSION 

t»*SSu T - SSi-SIf! «T.« chrome anodized. 

MOUNTING HARDWARE - CORROSION RESISTANT STEEL, 
PASSIVATED 

TERMINALS - SHALL BE PLATED TO FACILITATE SOLDERING. 
FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 
FIBER GLASS CLOTH. 

SEALING: BASIC SWITCHES SHALL BE BACK FILLED WITH AN 
INERT GAS AND HERMETICALLY SEALED. 

DIMENSIONS SHALL BE AS SHOWN. 

mfiml ASSEMBLIES SHALL BE PIECE-HARKED IN ACCORD¬ 
ANCE WITH MIL-STD-130. TERMINAL IDENTIFICATION 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PARTS. 
SWITCHES DO NOT NECESSARILY OPERATE SIMULTANEOUSLY. 
ELECTRICAL REQUIREMENTS: 

CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN TABLE. 

CONTACT ARRANGEMENT: SWITCHING UNITS SHALL BE SPOT 
CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 
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REVISIONS 


SVM _ DESCRIPTION _ DATE 

A REPLACED BY REV B WITH CHANCES PER TDRRfl£4(3 8/if/tj 


DESIGN REQUIREMENTS: 

TEMPERATURE RANGE: OPERATING: 0 TO PLUS 165°F. 

NON-OPERATING: MINUS 65°F TO PLUS 
165°F. 

VIBRATION: PER ND 1002055, PARAGRAPH 4.2.9 EXCEPT 15 G’S 
INPUT. DURING VIBRATION THERE SHALL BE NO TRANSFER OF 
CONTACTS FROM ONE POSITION TO ANOTHER AND NO MOMENTARY 
OPENING OR CLOSING OF CONTACTS IN EXCESS OF 10 MICRO¬ 
SECONDS. 

SHOCK: PER ND 1002055, PARAGRAPH 4.2.10 EXCEPT 78 G SAW¬ 
TOOTH, 11 MILLISECOND PULSE DURATION, NON-OPERATING. 

NO PARTS SHALL BREAK LOOSE FROM THE SWITCH ASSEMBLY AND 
THE SWITCH ASSEMBLY SHALL BE RETAINED IN ITS MOUNTED 
POSITION. DEFORMATION OF THE SWITCH ASSEMBLY AND 
FAILURE TO OPERATE AFTER SHOCK TESTING ARE ALLOWABLE. 

LIFE: PER ND 1002055, PARAGRAPH 4.2.14, EXCEPT TEST SHALL 
CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN ACTUATION 
CYCLING RATE OF 6 ACTUATIONS PER MINUTE. AFTER LIFE 
TEST THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY 
FUNCTIONAL AND CONTACT RESISTANCE SHALL BE WITHIN THE 
LIMITS SPECIFIED IN PARAGRAPH 4.2.6.2. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10"* MILLIMETERS OF 
MERCURY ABSOLUTE. 

HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 
OPERATION AT AN AMBIENT PRESSURE OF 10“ 4 MM HG ABSOLUTE 
FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE OF 
OPERATING IN AN AMBIENT ATMOSPHERE OF 100% OXYGEN AT 
PRESSURES VARYING FROM 10" 4 MM HG ABSOLUTE TO 15 PSIA 
WITHOUT CAUSING EXPLOSION OR TOXIC OR CORROSIVE OUT- 
GASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGASSING 
UNDER ANY OF THE ENVIRONMENTAL CONDITIONS. 
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REVISIONS 

DESCRIPTION 


DATE I APPD. 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1045404, CLASS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN RE¬ 
QUIREMENT SECTION OF THIS DRAWING. 

BASIC SWITCH UNITS SHALL BE PER NASA P/N 1010435-001 


FOR INFORMATION ONLY 


INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MATERIALS AND FINISH: 

EXPOSED METAL PARTS, EXCEPT TAB HANDLE - CORROSION 
RESISTANT STEEL, PASSIVATED. 

TAB HANDLE - ALUMINUM ALLOY, SATIN CHROME ANODIZED. 
MOUNTING HARDWARE - CORROSION RESISTANT STEEL, 
PASSIVATED 

TERMINALS - SHALL BE PLATED TO FACILITATE SOLDERING. 
FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 
FIBER GLASS CLOTH. 

SEALING: BASIC SWITCHES SHALL BE BACK FILLED WITH AN 
INERT GAS AND HERMETICALLY SEALED. 

DIMENSIONS SHALL BE AS SHOWN. 

MARKING: ASSEMBLIES SHALL BE PIECE-MARKED IN ACCORD¬ 
ANCE WITH MlL-STD-130. TERMINAL IDENTIFICATION 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PARTS. 
SWITCHES DO NOT NECESSARILY OPERATE SIMULTANEOUSLY. 
ELECTRICAL REQUIREMENTS: 

CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN TABLE. 

CONTACT ARRANGEMENT: SWITCHING UNITS SHALL BE SPOT 
CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 
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REVISIONS 

DESCRIPTION 


DATE APPD. 


DESIGN REQUIREMENTS: 

TEMPERATURE RANGE: OPERATING: 0 TO PLUS 165°F. 

NON-OPERATING: MINUS 65°F TO PLUS 
165°F. 

VIBRATION: PER ND 1002055, PARAGRAPH 4.2.9 EXCEPT 15 G’S 
INPUT. DURING VIBRATION THERE SHALL BE NO TRANSFER OF 
CONTACTS FROM ONE POSITION TO ANOTHER AND NO MOMENTARY 
OPENING OR CLOSING OF CONTACTS IN EXCESS OF 10 MICRO¬ 
SECONDS. 

SHOCK: PER ND 1002055, PARAGRAPH 4.2.10 EXCEPT 78 G SAW¬ 
TOOTH, 11 MILLISECOND PULSE DURATION, NON-OPERATING. 

NO PARTS SHALL BREAK LOOSE FROM THE SWITCH ASSEMBLY AND 
THE SWITCH ASSEMBLY SHALL BE RETAINED IN ITS MOUNTED 
POSITION. DEFORMATION OF THE SWITCH ASSEMBLY AND 
FAILURE TO OPERATE AFTER SHOCK TESTING ARE ALLOWABLE. 

LIFE: PER ND 1002055, PARAGRAPH 4.2.14, EXCEPT TEST SHALL 
CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN ACTUATION 
CYCLING RATE OF 6 ACTUATIONS PER MINUTE. AFTER LIFE 
TEST THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY 
FUNCTIONAL AND CONTACT RESISTANCE SHALL BE WITHIN THE 
LIMITS SPECIFIED IN PARAGRAPH 4.2.6.2. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10~* MILLIMETERS OF 
MERCURY ABSOLUTE. 

HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 
OPERATION AT AN AMBIENT PRESSURE OF lO"* MM HG ABSOLUTE 
FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE OF 
OPERATING IN AN AMBIENT ATMOSPHERE OF 100* OXYGEN AT 
PRESSURES VARYING FROM 10"* MM HG ABSOLUTE TO 15 PSIA 
WITHOUT CAUSING EXPLOSION OR TOXIC OR CORROSIVE OUT- 
GASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGASSING 
UNDER ANY OF THE ENVIRONMENTAL CONDITIONS. 
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REVISIONS 


DATE APPROVAL 


INITIAL RELEASE CLASS A 
PER TDRR <9?rfr 


GENERAL: 

BASIC SWITCHES SHALL BE PER NASA DRAWING 1010435-1. 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 1. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN RE¬ 
QUIREMENT SECTION OF THIS DRAWING. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MATERIALS AND FINISH: 

EXPOSED METAL PARTS, EXCEPT TAB HANDLE, ROLL PINS 
AND RIVETS - CORROSION RESISTANT STEEL, PASSI¬ 
VATED. 

TAB HANDLE - ALUMINUM ALLOY, DULL SATIN, ANODIZED. 

ROLL PINS - BERYLLIUM COPPER 

RIVETS - BRASS 

MOUNTING HARDWARE - CORROSION RESISTANT STEEL, 
PASSIVATED. 

TERMINALS - SHALL BE PLATED TO FACILITATE SOLDER¬ 
ING. 

FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 
FIBER GLASS CLOTH. 

SEALING: (100*) LEAKAGE FOR EACH BASIC SWITCH SHALL 
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HELIUM) AT A PRESSURE DIFFERENTIAL OF ONE 
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REQUIRED ACCURACY. 

DIMENSIONS SHALL BE AS SHOWN. 
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PIECEMARKING: PARTS SHALL BE PERMANENTLY AND 
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DRAWING NUMBER, PLUS DASH NUMBER AND REVISION 
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TERMINALS AND BASIC SWITCH NUMBERS SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE ENDS OF THE BASIC SWITCHES. 

PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
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ELECTRICAL REQUIREMENTS: 

CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN TABLE, WITH 
MAINTAINED POSITIONS. 

CONTACT ARRANGEMENT: SWITCHING UNITS SHALL BE SPOT 

CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 

DIELECTRIC WITHSTANDING VOLTAGE: THERE SHALL BE NO 
BREAKDOWN, DAMAGE, FLASHOVER, OR ARCING WHEN VOLTAGE 
AS FOLLOWS IS APPLIED BETWEEN THE SPECIFIED POINTS 
FOR FIVE SECONDS. 

SEA LEVEL: 1000 VOLTS RMS AT 60 CPS SHALL BE 

APPLIED BETWEEN ADJACENT CURRENT CARRYING PARTS 
AND GROUND OR FRAME, AND ANY TWO ADJACENT MUTUALLY 
INSULATED TERMINALS. 

INSULATION RESISTANCE: (100%) SHALL BE A MINIMUM OF 1000 

MEGOHMS WHEN MEASURED WITH 100V DC APPLIED FOR A MAX¬ 
IMUM OF ONE MINUTE BETWEEN TERMINALS AND GROUND OR 
FRAME, AND MUTUALLY INSULATED PARTS. 

CONTACT RESISTANCE: (100*) SHALL BE MEASURED WITH ONE 
MILLIAMPERE FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 

THE CONTACT SHALL NOT SWITCH THE MEASURING LOAD. 

LIMITS SHALL BE ONE OHM MAX INITIALLY, DURING AND AFTER 
THE SPECIFIED CYCLES OF LIFE. 

DESIGN REQUIREMENTS: 

TEMPERATURE RANGE: OPERATING: 0 TO PLUS 165°F. 

NON-OPERATING: MINUS 65°F TO PLUS 
165°F. 

VIBRATION: PER NO 1002055, EXCEPT 

5-2000 CPS @156, 0 TO PEAK. DURING VIBRATION THERE 
SHALL BE NO TRANSFER OF CONTACTS FROM ONE POSITION . 
TO ANOTHER AND NO MOMENTARY OPENING OR CLOSING OF 
CONTACTS IN EXCESS OF 10 MICROSECONDS. 

SHOCK: PER ND 1002055, EXCEPT 78 G 

HALF SINE WAVE SHOCK INPUT, 11 MILLISECOND PULSE 
DURATION, NON-OPERATING. NO PARTS SHALL BREAK LOOSE 
FROM THE SWITCH ASSEMBLY AND THE SWITCH ASSEMBLY 
SHALL BE RETAINED IN ITS MOUNTED POSITION. DEFORMA¬ 
TION OF THE SWITCH ASSEMBLY AND FAILURE TO OPERATE 
AFTER SHOCK TESTING ARE ALLOWABLE. 

LIFE: PER'ND 1002055, EXCEPT TEST 

SHALL CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN 
ACTUATION CYCLING RATE OF 6 ACTUATIONS PER MINUTE. 
AFTER LIFE TEST THE SWITCH SHALL BE ELECTRICALLY AND 
MECHANICALLY FUNCTIONAL AND CONTACT RESISTANCE SHALL 
BE WITHIN THE LIMITS OF 500 MILLIOHMS MAXIMUM WHEN 
CHECKED UNDER ACTUAL LIFETEST LOAD CONDITIONS. 

AM8IENT PRESSURE RANGE: SEA LEVEL TO 10~* MILLIMETERS 
OF MERCURY ABSOLUTE. 

HI6H ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE I 
OPERATION AT AN AMBIENT PRESSURE OF 10~* Ml HG 
ABSOLUTE FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE 
OF OPERATING IN AN AMBIENT ATMOSPHERE OF 100* 

OXYGEN AT PRESSURES VARYING FROM 10"* Ml HG 
A8S0LUTE TO 15 PSIA WITHOUT CAUSING EXPLOSION OR 
TOXIC OR CORROSIVE OUTGASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUT- 
GASSING UNDER ANY OF THE ENVIRONMENTAL CONDI¬ 
TIONS. 


NOTES: 

1. SWITCH MECHANISM POSITION NUMBERS 

ARE FOR REFERENCE ONLY. - > 

2. BASIC SWITCH NUMBERING 
SHALL INCLUDE DUMMY SWITCHES. 

3. DUMMY SWITCHES (OR SPACERS) ARE NOT 
PROVIDED WITH TERMINALS. 

SHOCK. OPERATING: PER ND 1002055, EXCEPT 50 G'S, 1/2 SINE WAVE 
SHOCK INPUT, 11 MSEC. PULSE DURATION, OPERATING. DURING OPERA¬ 
TING SHOCK TESTING, THERE SHALL BE NO TRANSFER OF CONTACTS FROM 
ONE POSITION TO ANOTHER AND NO MOMENTARY OPENING OR CLOSING OF 
CONTACTS IN EXCESS OF 2 M SECONDS. 
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RELATED COVIRNMCNT FROCURCNCNT OPERATION THE UNITED STATES GOVERN- 

■ENT TNERERT INCURS NO RESFONSIRILITT NOR ANT ORUSATION WHATSOEVER 

ANO THE TACT THAT THE GOVERNNINT HAT HAVE FORMULATED. FURNISHED OR 

IN ANT WAT SUPPLIED THE SAID DRAWINGS. SFCCIFICATIONS OR OTHER OATA IS 

NOT TO SI REGARDED RT IMPLICATION OR OTHERWIST AS IN ANT MANNER 

LICENSING THE HOLDER OR ANT OTHER PERSON ON CORPORATION. OR CONVET. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN RE¬ 
QUIREMENT SECTION OF THIS DRAWING. 

BASIC SWITCHES SHALL BE PER NASA DRAWING 1010435-1- 
INSPECTI0N AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

MATERIALS AND FINISH: 

EXPOSED METAL PARTS EXCEPT PLUNGER AND RIVETS - 
CORROSION RESISTANT STEEL, PASSIVATED. 

PLUNGER AND RIVETS - BRASS 

MOUNTING HARDWARE - CORROSION RESISTANT STEEL, 

PASSIVATED. 

TERMINALS - SHALL BE PLATED TO FACILITATE SOLDERING. 

FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 
FIBER GLASS CLOTH. 

SEALING: (100%) LEAKAGE FOR EACH BASIC SWITCH SHALL BE 
LESS THAN 10“ 8 CC/SEC. (CONVERTED TO LEAKAGE OF HELIUM) 

AT A PRESSURE DIFFERENTIAL OF ONE ATMOSPHERE. TEST 
SHALL BE PERFORMED WITH A MASS SPECTROMETER OR OTHER 
EQUIPMENT CAPABLE OF THE REQUIRED ACCURACY. 

DIMENSIONS SHALL BE AS SHOWN. 

MARKING: 

PIECEMARKING: PARTS SHALL BE PERMANENTLY AND 
LEGIBLY MARKED PER MIL-STD-130 WITH THE NASA, 

DRAWING NUMBER, PLUS DASH NUMBER AND REVISION 
LETTER. TERMINAL IDENTIFICATION OF THE END 

TERMINALS AND BASIC SWITCH NUMBERS SHALL BE PERMANENTLY AND LEGIBLY MARK¬ 
ED ON THE ENDS OF THE BASIC SWITCHES. 

PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACK¬ 
AGES AND EXTERNAL PACKAGING SHALL BE MARKED WITH 
THE FOLLOWING INFORMATION: MANUFACTURER’S NAME OR 
SYMBOL, NASA PART NUMBER AND REVISION LETTER, MAN¬ 
UFACTURER’S LOT OR SERIAL NUMBER, AND DATE CODE OR 
DATE OF MANUFACTURE. 

MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 

SWITCHES DO NOT NECESSARILY OPERATE SIMULTANEOUSLY. 

OPERATING FORCE: SHALL BE AS SHOWN IN TABLE. 

ELECTRICAL REQUIREMENTS 

CONTACT ARRANGEMENT: SWITCHING UNITS SHALL BE SPOT 
CIRCUIT ARRANGEMENT SHALL BE AS SHOWN IN TABLE. 

CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 


DIELECTRIC WITHSTANDING VOLTAGE: THERE SHALL BE NO 
BREAKDOWN, DAMAGE, FLASHOVER, OR ARCING WHEN VOLTAGE 
AS FOLLOWS IS APPLIED BETWEEN THE MUTUALLY INSULATED 
SPECIFIED POINTS FOR FIVE SECONDS. 
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DIELECTRIC WITHSTANDING VOLTAGE (CONT’D) 

SEA LEVEL: 1000 VOLTS RMS AT 60 CPS SHALL BE APPLIED 
BETWEEN ADJACENT CURRENT CARRYING PARTS AND GROUND 
OR FRAME, AND ANY TWO ADJACENT MUTUALLY INSULATED TERMINALS. 

INSULATION RES I STANCE: (liXK) SHALL BE A MINIMUM OF 1000 MEGOHMS 
WHEN MEASURED WITH 100V DC APPLIED FOR A MAXIMUM OF ONE 
MINUTE BETWEEN TERMINALS AND GROUND OR FRAME, AND 
MUTUALLY INSULATED PARTS. 

CONTACT RESISTANCE: (100%) SHALL BE MEASURED WITH ONE 
MILLI AMPERE FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. 

THE CONTACT SHALL NOT SWITCH THE MEASURING LOAD. LIMITS 
SHALL BE ONE OWIMftX.INITIALLY, DURING AND AFTER THE SPECI¬ 
FIED CYCLES OF LIFE. 


DESIGN REQUIREMENTS: 

STRENGTH OF ACTUATOR AND STOPS: 50 POUNDS 

TEMPERATURE RANGE: OPERATING: 0 TO PLUS 165 F. 0 

NON-OPERATING: MINUS 65°F TO PLUS 165 F. 

VIBRATION: PER ND 1002055, ~ EXCEPT 

5-2000 CPS® 1SG, 0 TO PEAK. DURING 

VIBRATION THERE SHALL BE NO TRANSFER OF CONTACTS FROM 
ONE POSITION TO ANOTHER AND NO MOMENTARY OPENING OR 
CLOSING OF CONTACTS IN EXCESS OF 10 MICROSECONDS. 

SHOCK: PER ND 1002055, EXCEPT 78G HALF 

SINE WAVESHOCK INPUT, 11 MILLISECOND PULSE DURATION, 
NON-OPERATING. NO PARTS SHALL BREAK LOOSE FROM THE 
SWITCH ASSEMBLY AND THE SWITCH ASSEMBLY SHALL BE RE¬ 
TAINED IN ITS MOUNTED POSITION. DEFORMATION OF THE 
SWITCH ASSEMBLY AND FAILURE TO OPERATE AFTER SHOCK 
TESTING ARE ALLOWABLE. 

LIFE: PER ND 1002055, EXCEPT TEST 

SHALL CONSIST OF TOTAL ACTUATIONS PER TABLE PER¬ 
FORMED AT AN ACTUATION CYCLING RATE OF 6 ACTUATIONS PER 
MINUTE. AFTER LIFE TEST THE SWITCH SHALL BE ELECTRI¬ 
CALLY AND MECHANICALLY FUNCTIONAL AND CONTACT RESIS¬ 
TANCE SHALL BE WITHIN THE LIMITS OF 500 MILL IOHMS 
MAXIMUM WHEN CHECKED UNDER ACTUAL LIFE TEST LOAD 
CONDITIONS. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10"* MILLIMETERS 
OF MERCURY ABSOLUTE. 

HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 
OPERATION AT AN AMBIENT PRESSURE OF 10~* MM HG 
ABSOLUTE FOR 4 DAYS. 


OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE 
OF OPERATING IN AN AMBIENT ATMOSPHERE OF 100% 
OXYGEN AT PRESSURES VAYING FROM 10"* MM HG ABSOLUTE 
TO 15 PS IA WITHOUT CAUSING EXPLOSION OR TOXIC OR 
CORROSIVE OUTGASSING. 
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MATERIALS SHALL NOT EXHIBIT TOXIC OR 
CORROSIVE OUTGASSING UNDER ANY OF 
THE ENVIRONMENTAL CONDITIONS. 

APPLICATION DATA: USE PUSHBUTTON CAP NASA 
PART NUMBER 1010475 WITH THESE SWITCH 
ASSEMBLIES. CAP IS NOT REMOVABLE AFTER 
IT IS PRESSED INTO PLACE. 


NOTES: 


1. BASIC SWITCH NUMBERS ARE TO BE MARKED ON SWITCHES. 

2 . BASIC SWITCH NUMBERING 
SHALL INCLUDE DUMMY SWITCHES. 

3. DUMMY SWITCHES (OR SPACERS) ARE NOT 
PROVIDED WITH TERMINALS. 

SHOCK OPERATING- PER ND1002055, EXCEPT 50 G'S, 1/2 SINE WAVE 
SHOCK’INPUT 11 MSEC. PULSE DURATION, OPERATING. DURING 0PER ® T '^ 

SHOCK TESTING THERE SHALL BE NO TRANSFER OF CONTACTS FROM ONE 
TO ANOTHER AND NO MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 

2 M SECONDS. 
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REQUIREMENTS: 

GENERAL* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN RE¬ 
QUIREMENT SECTION OF THIS DRAWING. 

BASIC SWITCH UNITS SHALL BE PER NASA P/N 1010435-001. 

INSPECTION AND ACCEPTANCE: 

... «• • M »•« * • • _ 

■KblWNIML nmuinuw.nu: 

MATERIALS AND FINISH: 

EXPOSED METAL PARTS, EXCEPT TAB HANDLE - CORROSION 
RESISTANT STEEL, PASSIVATED. 

TAB HANDLE - ALUMINUM ALLOY, SATIN CHROME, ANODIZED. 
MOUNTING HARDWARE - CORROSION RESISTANT STEEL, 
PASSIVATED. 

TERMINALS - SHALL BE PUTED TO FACILITATE SOLDERING. 
FLEXIBLE INSUUTORS - SILICONE RUBBER IMPREGNATED 
FIBER 6USS CLOTH. 

SEALING: BASIC SWITCHES SHALL BE BACK FILLED WITH AN 
INERT 6AS AND HERMETICALLY SEALED. 

DIMENSIONS SHALL BE AS SHOWN. 

MARKING: ASSEMBLIES SHALL BE PIECE-MARKED IN ACCORD¬ 
ANCE WITH MIL-STD-130. TERMINAL IDENTIFICATION 
SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PARTS. 
SWITCHES DO NOT NECESSARILY OPERATE SIMULTANEOUSLY. 
ELECTRICAL REQUIREMENTS: 

CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN TABLE, WITH 
MAINTAINED POSITIONS. 

CONTACT ARRANGEMENT: SWITCHING UNITS SHALL BE SPOT 
CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 
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DESIGN REQUIREMENTS: 

TEMPERATURE RANGE: OPERATING: 0 TO PLUS 165°F. 

NON-OPERATING: MINUS 65°F TO PLUS 
165°F. 

VIBRATION: PER NO 1002055, PARAGRAPH 4.2.9 EXCEPT IS G'S 
INPUT. DURING VIBRATION THERE SHALL BE NO TRANSFER OF 
CONTACTS FROM ONE POSITION TO ANOTHER AND NO MOMENTARY 
OPENING OR CLOSING OF CONTACTS IN EXCESS OF 10 MICRO- 
SECONDS 

SHOCK: PER ND 1002055, PARAGRAPH 4.2.10 EXCEPT 78 6 SAW¬ 
TOOTH, 11 MILLISECOND PULSE DURATION, NON-OPERATING. 

NO PARTS SHALL BREAK LOOSE FROM THE SWITCH ASSEMBLY AND 
TMF SWITCH ASSEMBLY SHALL BF RETAINED IN ITS MOUNTED 
POSITION. DEFORMATION OF THE SWITCH ASSEMBLY AND 
FAILURE TO OPERATE AFTER SHOCK TESTIRS ARE ALLOSASLE. 

LIFE: PER ND 1002055, PARAGRAPH 4.2.14, EXCEPT TEST SHALL 
CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN ACTUATION 
CYCLING RATE OF 6 ACTUATIONS PER MINUTE. AFTER LIFE 
TEST THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY 
FUNCTIONAL AND CONTACT RESISTANCE SHALL BE WITHIN THE 
LIMITS SPECIFIED IN PARAGRAPH 4.2.6.2. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10~* MILLIMETERS OF 
MERCURY ABSOLUTE. 

HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 
OPERATION AT AN AMBIENT PRESSURE OF 10~* MM H6 ABSOLUTE 
FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE OF 
OPERATING IN AN AMBIENT ATMOSPHERE OF 100* OXYGEN AT 
PRESSURES VARYING FROM 10~* MM HG ABSOLUTE TO 15 PS IA 
WITHOUT CAUSING EXPLOSION OR TOXIC OR CORROSIVE OUT- 
GASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGASSING 
UNDER ANY OF THE ENVIRONMENTAL CONDITIONS. 
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NOTICK — WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANT ORLI6ATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDEO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTEO INVENTION THAT MAT IN AMT WAT RE RELATEO THERETO. 
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REVISIONS 
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DESCRIPTION 
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APPROVAL 
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REPLACES REV A WITH CHANGES ANO 
UPGRADED TO CLASS A RELEASE 

PER TDRR O Zif4 


utc 


GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN RE¬ 
QUIREMENT SECTION OF THIS DRAWING. 


BASIC SWITCHES SHALL BE PER NASA DRAWING 1010435-1 
INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENT^: 

MATERIALS AND FINISH: 

EXPOSED METAL PARTS, EXCEPT TAB HANDLE, ROLL PINS AND 
RIVETS - CORROSION RESISTANT STEEL, PASSIVATED. 

TAB HANDLE - ALUMINUM ALLOY, DULL SATIN, ANODIZED. 

MOUNTING HARDWARE - CORROSION RESISTANT STEEL, 

PASSIVATED. 

TERMINALS - SHALL BE PLATED TO FACILITATE SOLDERING. 

FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 
FIBER GLASS CLOTH. 

ROLL PINS: BERYLLIUM COPPER. 

RIVETS: BRASS. 

SEALING: (100%) LEAKAGE FOR EACH BASIC SWITCH SHALL BE 

LESS THAN 10*8 CC/SEC. (CONVERTED TO LEAKAGE OF 

HELIUM) AT A PRESSURE DIFFERENTIAL OF ONE ATMOSPHERE. 

TEST SHALL BE PERFORMED WITH A MASS SPECTROMETER OR 

OTHER EQUIPMENT CAPABLE OF THE REQUIRED ACCURACY. 

DIMENSIONS SHALL BE AS SHOWN. 

MARKING: 

PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 
MARKED PER MIL-STD-130 WITH THE NASA DRAWING NUMBER, 
PLUS DASH NUMBER AND REVISION LETTER. TERMINAL 
IDENTIFICATION OF THE END TERMINALS AND BASIC SWITCH 
NUMBERS SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE ENDS OF 
EACH OF THE BASIC SWITCHF* 

PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND 
EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOWING 
INFORMATION: MANUFACTURER'S NAME OR SYMBOL, NASA PART 
NUMBER AND REVISION LETTER, MANUFACTURER'S LOT OR 
SERIAL NUMBER, AND DATE CODE OR DATE OF MANUFACTURE. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 

ELECTRICAL REQUIREMENTS: 

CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN TABLE. 

CONTACT ARRANGEMENT: SWITCHING UNITS SHALL BE SPOT. 

CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 
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ELECTRICAL REQUIREMENTS: (CONTINUED) 

DIELECTRIC WITHSTANDING VOLTAGE: THERE SHALL BE NO 

BREAKDOWN, DAMAGE, FLASHOVER, OR ARCING WHEN VOLTAGE 
AS FOLLOWS IS APPLIED BETWEEN THE SPECIFIED POINTS 
FOR FIVE SECONDS. 

SEA LEVEL: 1000 VOLTS RMS AT 60 CPS SHALL BE 

APPLIED BETWEEN ADJACENT CURRENT CARRYING PARTS 
AND GROUND OR FRAME, AND ANY TWO MUTUALLY INSULATED 
ADJACENT TERMINALS. 

INSULATION RESISTANCE: (100X) SHALL BE A MINIMUM OF 1000 MEGOHMS 
WHEN MEASURED WITH 100V DC APPLIED FOR A MAXIMUM OF ONE 
MINUTE BETWEEN TERMINALS AND GROUND OR FRAME, AND 
MUTUALLY INSULATED PARTS. 

CONTACT RESISTANCE: (100%) SHALL BE MEASURED WITH ONE 
MILLIAmPERE FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. THE 
CONTACT SHALL NOT SWITCH THE MEASURING LOAD. LIMITS 
SHALL BE ONE OHM MAXIMUM INITIALLY, DURING AND AFTER THE SPECIFIED 
CYCLES OF LIFE. 


DESIGN REQUIREMENTS: 

TEMPERATURE RANGE: OPERATING: 0 TO PLUS 165°F. 

NON-OPERATING: MINUS 65°F TO PLUS 165°F. 

VIBRATION: PER ND 1002055, EXCEPT 5-2000 CPS 

AT 15 G, 0 TO PEAK. DURING VIBRATION THERE SHALL BE NO 
TRANSFER OF CONTACTS FROM ONE POSITION TO ANOTHER AND NO 
MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 10 
MICROSECONDS. 

SHOCK: PER ND 1002055, EXCEPT 78 G HALF SINE 

WAVE SHOCK INPUT, 11 MILLISECOND PULSE DURATION, NON-OPERAT¬ 
ING. NO PARTS SHALL BREAK LOOSE FROM THE SWITCH ASSEMBLY 
AND THE SWITCH ASSEMBLY SHALL BE RETAINED IN ITS MOUNTED 
POSITION. DEFORMATION OF THE SWITCH ASSEMBLY AND FAILURE 
TO OPERATE AFTER SHOCK TESTING ARE ALLOWABLE. 

LIFE: PER ND 1002055, EXCEPT TEST SHALL 

CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN ACTUATION 
CYCLING RATE OF 6 ACTUATIONS PER MINUTE. AFTER LIFE TEST 
THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY FUNCTIONAL 
AND CONTACT RESISTANCE SHALL BE WITHIN THE LIMITS OF 500 
MILLIOHMS MAXIMUM WHEN CHECKED UNDER ACTUAL LIFE TEST LOAD 
CONDITIONS. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10~* MILLIMETERS OF 
MERCURY ABSOLUTE. 

HIGH ALTITUDE OPERATION: SWTICHES SHALL BE CAPABLE OF OPERA¬ 
TION AT AN AMBIENT PRESSURE OF 10“* MM HG ABSOLUTE FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE OF OPERATING 
IN AN AMBIENT ATMOSPHERE OF 100% OXYGEN AT PRESSURES VARYING 
FROM 10-+ MM HG ABSOLUTE TO 15 PS IA WITHOUT CUASING EXPLOSION 
OR TOXIC OR CORROSIVE OUTGASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUT- 
GASSING UNDER ANY OF THE ENVIRONMENTAL CONDITIONS. 
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SHOCK, OPERATING: PER ND 1002055, EXCEPT 50 G'S, 1/2 SINE WAVE SHOCK 
INPUT, 11 MSEC. PULSE DURATION, OPERATING. DURING OPERATING SHOCK 
TESTING, THERE SHALL BE NO TRANSFER OF CONTACTS FROM ONE POSITION TO 
ANOTHER AND NO MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 
2 M SECONDS. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER OATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A D**'"'**^ 
RELATED GOVERNMENT PROCUREMENT OPERATION THE IJNITEO * T * T «* 

MENT THERERT INCURS NO RESPONSIRILITT NOR ANT ORLIGATION 
AMO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATE!^ FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAID ORAWINGS SPECIFICATIONS OR OTHER DATA IS 
HOT TO RE REGAROED GT IMPLICATION OR OTHERWISE AS IN ANT ****** 
LICENSING THE HOLDEN OR ANT OTHER PERSON OR CORPORATION■ °"COIIV«:V- 
INC ANT RIGHTS OR PERMISSION TO MANUFACTURE USE OR SELL AMT 
PATENTED INVENTION THAT MAT IN AMT WAT RE RELATED THERETO. 


REQUIREMENTS: 

1 GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE-WITH STANDARDS PRESCRIBED BY MIL-D-70327 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 1. 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 

IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN RE¬ 
QUIREMENT SECTION OF THIS DRAWING. 

D BASIC SWITCHES SHALL BE PER NASA DRAWING 1010435-1 
INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 

(1) MATERIALS AND FINISH: 

(a) EXPOSED METAL PARTS, EXCEPT TAB HANDLE, ROLL PINS AND 

RIVETS - CORROSION RESISTANT STEEL, PASSIVATED. 

(b) TAB HANDLE - ALUMINUM ALLOY, DULL SATIN, ANODIZED. 

(c) MOUNTING HARDWARE - CORROSION RESISTANT STEEL, 

PASSIVATED. 

(d) TERMINALS - SHALL BE PLATED TO FACILITATE SOLDERING. 

(e) FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 

FIBER GLASS CLOTH. 

(f) ROLL PINS: BERYLLIUM COPPER. 

( 9 ) RIVETS: BRASS. 

(2) SEALING: (100%) LEAKAGE FOR EACH BASIC SWITCH SHALL BE 

LESS THAN 10‘8 CC/SEC. (CONVERTED TO LEAKAGE OF 
HELIUM) AT A PRESSURE DIFFERENTIAL OF ONE ATMOSPHERE. 

TEST SHALL BE PERFORMED WITH A MASS SPECTROMETER OR 
OTHER EQUIPMENT CAPABLE OF THE REQUIRED ACCURACY. 

(3) DIMENSIONS SHALL BE AS SHOWN. 

(4) MARKING: 

(a) PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 

MARKED PER ND 1002019 . WITH THE NASA DRAWING NUMBER, 

PLUS DASH NUMBER AND REVISION LETTER. TERMINAL 
IDENTIFICATION OF THE END TERMINALS AND BASIC SWITCH 
NUMBERS SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE ENDS OF 
EACH OF THE BASIC SWITCHES. 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND 

EXTERNAL PACKAGING SHALL BE MARKED WITH THE FOLLOWING 
INFORMATION: MANUFACTURER'S NAME OR SYMBOL, NASA PART 
NUMBER AND REVISION LETTER, MANUFACTURER'S LOT OR 
SERIAL NUMBER, AND DATE CODE OR DATE OF MANUFACTURE. 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 

PACKAGE. 

B ELECTRICAL REQUIREMENTS: 

1 CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN TABLE. 

2 CONTACT ARRANGEMENT: SWITCHING UNITS SHALL BE SPOT. 

3 CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 
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ND 1002034 FOR THIS DRAWING. 
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ELECTRICAL REQUIREMENTS: (CONTINUED) 

4 DIELECTRIC WITHSTANDING VOLTAGE: THERE SHALL BE NO 

BREAKDOWN, DAMAGE, FLASHOVER, OR ARCING WHEN VOLTAGE r 
AS FOLLOWS IS APPLIED BETWEEN THE SPECIFIED POINTS 
FOR FIVE SECONDS. Di 

(a) SEA LEVEL: 1000 VOLTS RMS AT 60 CPS SHALL BE N 

APPLIED BETWEEN ADJACENT CURRENT CARRYING PARTS 
AND GROUND OR FRAME, AND ANY TWO MUTUALLY INSULATED 
ADJACENT TERMINALS. - 

5 INSULATION RESISTANCE: (100%) SHALL BE A MINIMUM OF 1000 MEGOHMS L: 

WHEN MEASURED WITH 100V DC APPLIED FOR A MAXIMUM OF ONE 
MINUTE BETWEEN TERMINALS AND GROUND OR FRAME, AND 
MUTUALLY INSULATED PARTS. 

6 CONTACT RESISTANCE: (100*) SHALL BE MEASURED WITH ONE 

MILL I AMPERE FROM A 6 VOLT DC OPEN CIRCUIT VOLTAGE. THE 
CONTACT SHALL NOT SWITCH THE MEASURING LOAD. LIMITS 
SHALL BE ONE OHM MAXIMUM INITIALLY. DURING AND AFTER THE SPECIFIED 
CYCLES OF LIFE. 


DESIGN REQUIREMENTS: 

A TEMPERATURE RANGE: 


REPLACES REV A WITH CHANGES AND 
UPGRADED TO CLASS A RELEASE 

PER TDRR O'Zb f 4 _ 

REVISED PER TDRR 13108 
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TEMPERATURE RANGE: OPERATING: 0 TO PLUS 165°F. 

(1) NON-OPERATING: MINUS 65°F TO PLUS 165°F. 

VIBRATION: PER NO 1002055, EXCEPT 5-2000 CPS 

AT 15 G, 0 TO PEAK. DURING VIBRATION THERE SHALL BE NO 
TRANSFER OF CONTACTS FROM ONE POSITION TO ANOTHER AND NO 
MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 10 
MICROSECONDS. 

SHOCK: PER NO 1002055, EXCEPT 78 G HALF SINE 

WAVE SHOCK INPUT, 11 MILLISECOND PULSE DURATION, NON-OPERAT¬ 
ING. NO PARTS SHALL BREAK LOOSE FROM THE SWITCH ASSEMBLY 
AND THE SWITCH ASSEMBLY SHALL BE RETAINED IN ITS MOUNTED 
POSITION. DEFORMATION OF THE SWITCH ASSEMBLY AND FAILURE 
TO OPERATE AFTER SHOCK TESTING ARE ALLOWABLE. 

LIFE: PER ND 1002055, EXCEPT TEST SHALL 

CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN ACTUATION 
CYCLING RATE OF 6 ACTUATIONS PER MINUTE. AFTER LIFE TEST 
THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY FUNCTIONAL 
AND CONTACT RESISTANCE SHALL BE WITHIN THE LIMITS OF 500 
MILL IOHMS MAXIMUM WHEN CHECKED UNDER ACTUAL LIFE TEST LOAD 
CONDITIONS. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10~* MILLIMETERS OF 
MERCURY ABSOLUTE. 

HIGH ALTITUDE OPERATION: SWTICHES SHALL BE CAPABLE OF OPERA¬ 
TION AT AN AMBIENT PRESSURE OF 10~* MM HG ABSOLUTE FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE OF OPERATING 
IN AN AMBIENT ATMOSPHERE OF 100* OXYGEN AT PRESSURES VARYING 
FROM 10-4 MM HG ABSOLUTE TO 15 PS IA WITHOUT CUASING EXPLOSION 
OR TOXIC OR CORROSIVE OUTGASSING. __ 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUT- | 

GASSING UNDER ANY OF THE ENVIRONMENTAL CONDITIONS. - 


NOTES: 

1. SWITCH MECHANISM POSITION NUMBERS 
ARE FOR REFERENCE ONLY. 


SHOCK, OPERATING: PER ND 1002055, EXCEPT 50 G'S, 1/2 SINE WAVE SHOCK 
INPUT, 11 MSEC. PULSE DURATION, OPERATING. DURING OPERATING SHOCK 
TESTING, THERE SHALL BE NO TRANSFER OF CONTACTS FROM ONE POSITION TO 
ANOTHER AND NO MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 
2 M SECONDS. 
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REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN RE¬ 
QUIREMENT SECTION OF THIS DRAWING. 

BASIC SWITCH UNITS SHALL BE PER RASA P/N 1010455-001. 

INSPECTION AND ACCEPTANCE: 
fiSECHAMfCAL prqMi»nirirT$ ; 

"MATERIALS AND FINISH: 

EXPOSED METAL PARTS, EXCEPT TAB HANDLE - CORROSION 
RESISTANT STEEL, PASSIVATED. 

TAB HANDLE - ALUMINUM ALLOY, SATIN CHROME, ANODIZED. 
MOUNTING HARDWARE - CORROSION RESISTANT STEEL, 
PASSIVATED. 

TERMINALS - SHALL BE PLATED TO FACILITATE SOLDERING. 
FLEXIBLE INSULATORS - SILICONE RUBBER IMPREGNATED 
FIBER GLASS CLOTH. 

SEALING: BASIC SWITCHES SHALL BE BACK FILLED WITH AN 
INERT 6AS AND HERMETICALLY SEALED. 

DIMENSIONS SHALL BE AS SHOWN. 

MARKING: ASSEMBLIES SHALL BE PIECE-MARKED IN ACCORD¬ 
ANCE WITH MIL-STD-130. TERMINAL IDENTIFICATION 
SHALL BE PERMANENTLY AND LE6IBLY MARKED ON THE PARTS. 
SWITCHES DO NOT NECESSARILY OPERATE SIMULTANEOUSLY. 
ELECTRICAL REQUIREMENTS: 

CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN TABLE, WITH 
MAINTAINED POSITIONS. 

CONTACT ARRANGEMENT: SWITCHING UNITS SHALL BE SPOT 
CONTACT RATINGS SHALL BE AS SHOWN IN TABLE. 
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DESIGN REQUIREMENTS: 

TEMPERATURE RANGE: OPERATING: 0 TO PLUS 165°F. 

NON-OPERATING: MINUS 65°F TO PLUS 
I65°F. 

VIBRATION: PER NO 1002055, PARAGRAPH 4.2.9 EXCEPT 15 G'S 
INPUT. DURING VIBRATION THERE SHALL BE NO TRANSFER OF 
CONTACTS FROM ONE POSITION TO ANOTHER AND NO MOMENTARY 
OPENING OR CLOSING OF CONTACTS IN EXCESS OF 10 MICRO¬ 
SECONDS. 

SHOCK: PER NO 1002055, PARAGRAPH 4.2.10 EXCEPT 78 6 SAW¬ 
TOOTH, 11 MILLISECOND PULSE DURATION, NON-OPERATING. 

NO PARTS SHALL BREAK LOOSE FROM THE SWITCH ASSEMBLY AND 
THE SWITCH ASSEMBLY SHALL BE RETAINED IN ITS MOUNTED 
POSITION. DEFORMATION OF THE SWITCH ASSEMBLY AND 
FAILURE TO OPERATE AFTER SHOCK TESTING ARE ALLOWABLE. 

LIFE: PER ND 1002055, PARAGRAPH 4.2.14, EXCEPT TEST SHALL 
CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN ACTUATION 
CYCLING RATE OF 6 ACTUATIONS PER MINUTE. AFTER LIFE 
TEST THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY 
FUNCTIONAL AND CONTACT RESISTANCE SHALL BE WITHIN THE 
LIMITS SPECIFIED IN PARAGRAPH 4.2.6.2. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10’* MILLIMETERS OF 
MERCURY ABSOLUTE 

HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 
OPERATION AT AN AMBIENT PRESSURE OF 10“* MM H6 ABSOLUTE 
FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE OF 
OPERATING IN AN AMBIENT ATMOSPHERE OF 100* OXYGEN AT 
PRESSURES VARYING FROM lO - * MM HG ABSOLUTE TO 15 PS IA 
WITHOUT CAUSING EXPLOSION OR TOXIC OR CORROSIVE OUT- 
GASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGASSING 
UNDER ANY OF THE ENVIRONMENTAL CONDITIONS. 
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B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 
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SEALING 


DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND 
BETWEEN WINDINGS AND CASE. 


INDUCED VOLTAGE: 

OPEN. 


APPLY 230 VOLTS, 800 CPS TERMINALS (1-2), SECONDARY 


INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C 
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FULL LOAD OUTPUT VOLTAGES SHALL BE: 
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V (3-4) ( SEE TABLE II ' - - 

V(4-5 l:SEE TABLE II 

ALL WINDINGS ARE LOASClfSIMULTANEOUSLY FOR FULL LOAD 
REQUIREMENTS. 

ALL WINDINGS ARE UNLOADED SIMULTANEOUSLY FOR NO LOAD 
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(ALL WINDINGS UNLOADED TO ALL WINDINGS LOADED) 
V(4-5): 1.500 ± 0.015 VOLTS WITH 0 TO 20 MILL I AMPERES (4-5) 
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TABLE I 


INSPECTION 


NUMBERS IN 

PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 

PARAGRAPH 


♦.7.3.2.1 

SEALING 

4.7.5 

DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND 
BETWEEN WINDINGS AND CASE. 

4.7.6 

INDUCED VOLTAGE: APPLY 230 VOLTS. 800 CPS TERMINALS (1-2), SECONDARY 
OPEN. 

4.7.7 

INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 25°C 

4.7.9.2.1 

FULL LOAD VOLTAGE: WITH AN INPUT (1-2) OF 115 VOLTS, 400 CPS THE 

FULL LOAD OUTPUT VOLTAGES SHALL BE: 

V(8-9); 6.00 t 0.30 VOLTS WITH 7 AMPERES (8-9) 

6.00 ± 0.18 VOLTS WITH 7 AMPERES (8-9) AT 25°C 
. REGULATION NO LOAD TO FULL LOAD: 5% MAXIMUM 
r / - ■ 


V(6-7) : 26.00 i 0.52 VOLTS WITH 250 MILLIAMPERES (8-7) 

■ REGULATION NO LOAD TO FULL LOAD: 5 % MAXIMUM 

V(3-4): 0.500 t 0.005 VOLTS WITH 0 TO 20 MILLIAMPERES(3-4) 

(ALL WINDINGS UNLOADED TO ALL WINElNGS LOADED) 

V(4-5); 0.500 t 0.005 VOLTS WITH 0 TO 20 MILLI AMPERES(4-5) 

(ALL WINDING UNLOADED TO ALL WINDINGS LOADED) 

ALL WINDINGS ARE LOADED SIMULTANEOUSLY FOR FULL LOAD 
REQUIREMENTS. 

ALL WINDINGS ARE UNLOADED SIMULTANEOUSLY FOR NO'LOAD 
REQUIREMENTS. 

47.9.14 

POLARITY: TERMINALS ,),3,6 AND 8 SHALL BE OF LIKE POLARITY. 

4.7.10 

TEMPERATURE RISE: SHALL NOT EXCEED 40 # C AT FULL LOAD (SAMPLE 
INSPECTION) 
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ARC USCO FOR ART FURFOSt OTMCR THAR IR tORRtCTlOR WTTK A OfFIRITCLT 
RCLATCO GOVERNMENT FROCURCRCRT OPERATION JJJ*" *totVCR' 

MENT TNERCDY INCURS NO RESPONSIDILITT NOR ANT'oR 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAIO DRAWINGS. SFECmCATI ONSOROTHE* OATAIS 
wa t ta |f ifCilDCD RY IRFLlCATlOR OR OTHERWISE AS IR ART RARRSR 
UCCRSIRC TRC MOLDS R OR ART OTMCR FCRSOM 0 " C ORFORATIOR. OR CORVCT- 
INC ANT RIGHTS ON PERMISSION TO NSAREUGACT««*. «**• £• *** 

PATENTED INVENTION THAT MAT IN ANT WAT RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: .. 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREICNTS SPECIFIED 

IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1) TFRMiNflLS SHBIL BE PLATED TO FACILITATE SOLDERING AND ACCEPT 
*14 AWG STRANDED WIRE. 

2 ) MATERIALS AND FINISHES: 

(a) BODY: STEEL WITH CORROSION RESISTANT FINISH. 

(b) TAB HANDLE END: ALUMINUM, DULL SATIN ANODIZED. 

(c) TAB HANDLE BODY AND MOUNTING HARDWARE: STAINLESS 

STEEL, PASSIVATED. 
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TERMINAL LAYOUT 
FOR REFERENCE 


28 VDC 
COIL 



CIRCUIT DIAGRAM 
(FOR REFERENCE) 

(SEE NOTES 1, 2, AND 3) 



1.030 


3) SEALING: THE SWITCHES SHALL BE FILLED TO A PRESSURE OF 30* ♦ +0 joTAL 

ONE ATMOSPHERE ABSOLUTE WITH AN INERT GAS AND SEALED. TRAVEL 

4) LEAKAGE: MAXIMUM ALLOWABLE LEAKAGE AT REDUCED PRESSURE \ 15 * t 3<J f 

SHALL BE 2 PS I IN 96 HOURS AT AN AMBIENT PRESSURE OF /\ 

10’* MM HG ABSOLUTE. \ 

5) DIMENSIONS SHALL BE AS SHOWN. POSITION NO. 1 -v \ 

6) MARKING: \ \» 

(a) PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 

MARKED PER MIL-STD-130 WITH THE NASA DRAWING NUMBER, * 225 REF \^\\\ 

PLUS DASH NUMBER AND REVISION LETTER. TERMINAL rex NUT 56 ACROSS—v N \\\\ 

IDENTIFICATION AND CIRCUIT DIAGRAM SHALL BE PERMANENTLY FLATS*X .08 THK\ Ns \\\ 

AND LEGIBLY MARKED ON THE SWITCH. -J- \ VfcA 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES | V Vj 

AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 1.265 ,\ ^ 

FOLLOWING INFORMATION: MANUFACTURER'S NAME OR SYMBOL 1.205 I \ \ 

NASA PART NUMBER AND REVISION LETTER, MANUFACTURER'S ,*JfI55!l!^ic-I 00 I2 - 

LOT OR SERIAL NUMBER, DATE CODE OR DATE OF MANU- DIA X .018 THK REF . ' ^esJ p H 

(c) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR * +55 

PACKAGE. 1.875 MAX 

B. ELECTRICAL REQUIREMENTS: I 

1) CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN CIRCUIT I |~ 

DIAGRAM. —1-—B 

2) CONTACT ARRANGEMENT SHALL BE SPOT. t -r-1- t- 

3) CONTACT RATING SHALL BE AS SHOWN IN TABLE. --—- 

4) CONTACT VOLTAGE DROP: 10 MILLIVOLT MAXIMUM AT 100 - FuffT^ - sufft~ 5 - 

MILL I AMPS WHEN A POTENTIAL OF 2-4 VOLTS DC IS APPLIED - an !r5 . 1 —• 1 —I— art f£ l. ± - 

THROUGH A DROPPING RESISTOR. ,_,_[REVISION STATUS OF^SHEETS 


POSITION NO. 1 


.225 REF 

HEX NUT .56 ACROSS—> 
FLATS X .08 THK 


1.265 

1.205 


-POSITION NO. 


®rl h 


HEX NUT 
PERMANENTLY 
AFFIXED TO 
BODY QF SWITCH 


1.875 MAX 


5) COIL RESISTANCE SHALL BE 240 t 20 OHMS. 

6) INSULATION RESISTANCE: (100%) SHALL BE A MINIMUM OF 
1000 MEGOHMS WHEN MEASURED WITH 100 VDC APPLIED FOR A 
MAXIMUM OF ONE MINUTE BETWEEN TERMINALS AND GROUND OR 
CASE AND MUTUALLY INSULATED PARTS. 
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MINT TMCMRY INCURS NO RKSRONSIRILITY NOR ANY ORLI6ATION WHATSOEVER*. 
AMO TNI TACT THAT TNC GOVERNMENT NAY HAYt FONNULATCD. TURNISHIO OR 
IN ANY WAY SUPPLIED TMC SAIO DRAWINGS. SPCCIPICATIONS OR OTHER OAT A IS 
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PATENTED INVENTION THAT NAY IN ANY WAY DC RCLATEO THERETO. 


ELECTRICAL REQUIREMENTS CONTINUED: 

7) 


300 VOLTS RMS, 60 CYCLES 


8 ) 

9) 


B. 


C. 


D. 


DIELECTRIC WITHSTANDING VOLTAGE: 

(a) AT SEA LEVEL: 1000 VOLTS RMS, 60 CYCLES FOR 
SECONDS. 

(b) AT ALTITUDE (70,000 FT.): 

FOR 5 SECONDS. 

COIL HOLD IN VOLTAGE: 20 TO 30 VOLTS DC 
COIL DROP OUT VOLTAGE: 0 TO 10 VOLTS DC 
DESIGN REQUIREMENTS: 

A. TEMPERATURE RANGE: 

D OPERATING: 0 TO PLUS 165°F 
2) NON-OPERATING: MINUS 65°F TO PLUS 165°F 
VIBRATION: PER ND 1002055, EXCEPT 5-2000 

CPS AT 15G, 0 TO PEAK. DURING VIBRATION THERE SHALL BE NO 
TRANSFER OF CONTACTS FROM ONE POSITION TO ANOTHER AND NO 
MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 
10 MICROSECONDS. 

SHOCK: PER ND 1002055, EXCEPT 78 G 

HALF SINE WAVE SHOCK INPUT, 11 MILLISECOND PULSE DURATION, 
NON-OPERATING. NO PARTS SHALL BREAK LOOSE FROM THE SWITCH 
AND THE SWITCH SHALL BE RETAINED IN ITS MOUNTED POSITION. 
DEFORMATION OF THE SWITCH AND FAILURE TO OPERATE AFTER 
SHOCK TESTING ARE ALLOWABLE. 

LIFE: PER ND 1002055, , EXCEPT TEST SHALL 

CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN ACTUATION 
CYCLING RATE OF 6 ACTUATIONS PER MINUTE. THE SWITCH 
SHALL BE ACTUATED WITH THE COIL ENERGIZED AND WITH 
MECHANICAL MAKE AND REMOTE ELECTRICAL BREAK. AFTER LIFE 
TEST THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY 
FUNCTIONAL AND CONTACT RESISTANCE SHALL BE WITHIN THE 
LIMITS OF 500 MILL IOHMS MAXIMUM WHEN CHECKED UNDER ACTUAL 
LIFE TEST LOAD CONDITIONS. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10~ 4 MM HG ABSOLUTE. 
HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 
OPERATING AT AN AMBIENT PRESSURE OF 10~ 4 MM HG ABSOLUTE 
FOR 4 DAYS. 

OXYGEN ATMOSPHERE: SWITCH SHALL BE CAPABLE OF OPERATING IN 
AN AMBIENT ATMOSPHERE OF 100* OXYGEN AT PRESSURES VARY¬ 
ING FROM 10-* MM HG ABSOLUTE TO 15 PSIA WITHOUT CAUSING 
EXPLOSION OR TOXIC OR CORROSIVE OUTGASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGASSING 
UNDER ANY OF THE ENVIORNMENTAL CONDITIONS. 

J SHOCK, OPERATING: PER ND 1002055, EXCEPT 50 G'S, 1/2 SINE WAVE SHOCK INPUT, 
11 MSEC PULSE DURATION, OPERATING. DURING OPERATING SHOCK TESTING THERE 
SHALL BE NO TRANSFER OF CONTACTS FROM ONE POSITION TO ANOTHER AND NO 
MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 2 MSEC. 


NOTES: 

1. ENERGIZING SOLENOID WILL NOT BREAK CIRCUIT 1 TO 2. 

2. CIRCUIT 1 TO 3 CAN BE BROKEN MANUALLY. 

3. ALL VIEWS, INCLUDING CIRCUIT DIAGRAM, ARE SHOWN 
WITH LEVER IN POSITION 1, AWAY FROM THE BUSHING 
KEYWAY. 
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28 DC 

AMPERES J 

SEA LEVEL 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 

IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1) jfbminblS SHfllL BE PLATED TO FACILITATE SOLDERING AND ACCEPT 

• #14 AWG STRANDED WIRE. 

2) MATERIALS AND FINISHES: 

U) BODY: STEEL WFTH CORROSION RESISTANT FINISH. 

(b) TAB HANDLE END: ALUMINUM, DULL SATIN ANODIZED. 

(c) TAB HANDLE BODY AND MOUNTING HARDWARE: STAINLESS 

STEEL, PASSIVATED. 
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1.030 


POSITION NO. 1 


.225 REF 


3 ) SEALING: THE SWITCHES SHALL BE FILLED TO A PRESSURE OF 30 « ♦ 4.0 joTAL 

ONE ATMOSPHERE ABSOLUTE WITH AN INERT GAS AND SEALED. TRAVEL 

4 ) LEAKAGE: MAXIMUM ALLOWABLE LEAKAGE AT REDUCED PRESSURE Vco* g< L 

SHALL BE 2 PSI IN 96 HOURS AT AN AMBIENT PRESSURE OF /T ^ J 

10 ’ 4 MM HG ABSOLUTE. \ 

5) DIMENSIONS SHALL BE AS SHOWN. POSITION NO. 1 -v \ 

6 ) MARKING: \ \» 

(a) PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY V^\\r 

MARKED PER MIL-STD-130 WITH THE NASA DRAWING NUMBER, * 225 REF ^\\\\ 

PLUS DASH NUMBER AND REVISION LETTER. TERMINAL ruT gg ACROSS—v \A\\ 

IDENTIFICATION AND CIRCUIT DIAGRAM SHALL BE PERMANENTLY FLATS X .08 THK \ N '\\\ 

AND LEGIBLY MARKED ON THE SWITCH. -J-V-M 

(b) PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES | \ 

AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 1.265 ,\ ^ 

FOLLOWING INFORMATION: MANUFACTURER'S NAME OR SYMBOL 1.205 I \ \ 

NASA PART NUMBER AND REVISION LETTER, MANUFACTURER'S > | 

LOT OR SERIAL NUMBER, DATE CODE OR DATE OF MANU- DIA X .018 THK REF 

(c) MANUFACTUREB'S PART NUMBER MAY APPEAR ON THE PART OR • 4 ‘ 55 

PACKAGE. 1.875 IttX 

B. ELECTRICAL REQUIREMENTS: 

1 ) CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN CIRCUIT |~~ 

DIAGRAM. i___J__3 

2 ) CONTACT ARRANGEMENT SHALL BE SPOT. -“- £ 

3 ) CONTACT RATING SHALL BE AS SHOWN IN TABLE. -—-—- 

4) CONTACT VOLTAGE DROP: 10 MILLIVOLT MAXIMUM AT 100 - kuri Tl - eurrT~ 5- 

MILL I AMPS WHEN A POTENTIAL OF 2-4 VOLTS DC IS APPLIED prviqiS ~ sfATHS HF SHFFTS 

THROUGH A DROPPING RESISTOR. ,___^VISION STATUS OF SHEETS 

UNLESS OTHERWISE SPECIFIED 

5) COIL RESISTANCE SHALL BE 240 i 20 OHMS.- dimensions are m inches 

fc) INSULATION RESISTANCE: (100X) SHALL BE A MINIMUM OF_ tolerances ON 

1000 MEGOHMS WHEN MEASURED WITH 100 VDC APPLIED FOR A fractions decimals Am 

MAXIMUM OF ONE MINUTE BETWEEN TERMINALS AND GROUND OR --* - |.005 ± 

CASE AND MUTUALLY INSULATED PARTS. __ do not scale This* drawing 
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NOTICE - WHEN 60VKMMCNT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
AR( DUO TOR AMT PURPOSE OTHER THAR IN CONNECTION WITH A 
RELATED OOVERNNENT PROCUREMENT OFERATION. TM ‘ U 5 J S ‘ 
WENT THERERT INCURS NO RESFONSIRILITT NOR ANT ODLIRATION WNATSOCVCir 
AND THE FACT THAT THE OOVERNNENT NAT HAVE FORNUI.ATEO. '.®* 
IN ANT WAT SUFFLIEO THE SAID 0RAWIN08. SFECIFICATIONS OR 0*1480 DATA IS 
NOT TO St RECAROEO ST INFLICATION OR OTHERWISE AS IN ANT NANNER 

licensino the holder or ant other ferson OR CORPORATION. OR CONVET. 
INC ANT RIOHTS OR PERMISSION TO HANUFACTWRE. W»t._OR SELL ANT 
FATENTCD INVENTION THAT NAT IN ANt WAT DC RELATED THERETO. 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 

PRESCRIBED IN MIL-D-70327. _ 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404-, CLASS 1. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002055 UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

INSPECTION AND ACCEPTANCE: 

MECHANICAL REQUIREMENTS: 

tfpm iNflLS SH# 1 L BE PLATED TO FACILITATE SOLDERING AND ACCEPT 
#14 AUG STRANDED WIRE. 28 VDC 

MATERIALS AND FINISHES: CQ| , 

BODY: STEEL WITH CORROSION RESISTANT FINISH. WMI - 

TAB HANDLE END: ALUMINUM, DULL SATIN ANODIZED. 

TAB HANDLE BODY AND MOUNTING HARDWARE: STAINLESS 
STEEL, PASSIVATED. 

SEALING: THE SWITCHES SHALL BE FILLED TO A PRESSURE OF 
ONE ATMOSPHERE ABSOLUTE WITH AN INERT GAS AND SEALED. 

LEAKAGE: MAXIMUM ALLOWABLE LEAKAGE AT REDUCED PRESSURE 
SHALL BE 2 PSI IN 96 HOURS AT AN AMBIENT PRESSURE OF 
10" 4 MM HG ABSOLUTE. 

DIMENSIONS SHALL BE AS SHOWN. I 

MARKING: 

PIECEMARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 
MARKED PER MIL-STD-130 WITH THE NASA DRAWING NUMBER, 

PLUS DASH NUMBER AND REVISION LETTER. TERMINAL 
IDENTIFICATION AND CIRCUIT DIAGRAM SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE SWITCH. 

PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES 
AND EXTERNAL PACKAGING SHALL BE MARKED WITH THE 
FOLLOWING INFORMATION: MANUFACTURER'S NAME OR SYMBOL 
NASA PART NUMBER AND REVISION LETTER, MANUFACTURER'S 
LOT OR SERIAL NUMBER, DATE CODE OR DATE OF MANU¬ 
FACTURE. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 

ELECTRICAL REQUIREMENTS: 

CIRCUIT CONFIGURATION SHALL BE AS SHOWN IN CIRCUIT 
DIAGRAM. 

CONTACT ARRANGEMENT SHALL BE SPOT. 

CONTACT RATING SHALL BE AS SHOWN IN TABLE. 

CONTACT VOLTAGE DROP: 10 MILLIVOLT MAXIMUM AT 100 

MILLIAMPS WHEN A POTENTIAL OF 2-4 VOLTS DC IS APPLIED 

THROUGH A DROPPING RESISTOR. - - 

COIL RESISTANCE SHALL BE 240 + 20 OHMS. _ 

INSULATION RESISTANCE: (100%) 1000 MEGOHMS MIN. AT 100 VDC _ 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON - 

NO 1002034 FOR THIS DRAWING. - 
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ELECTRICAL REQUIREMENTS CONTINUED: 

DIELECTRIC WITHSTANDING VOLTAGE: 

AT SEA LEVEL: 1000 VOLTS RMS, 60 CYCLES FOR 5 
SECONDS. 

AT ALTITUDE (70,000 FT.): 300 VOLTS RMS, 60 CYCLES 

FOR 5 SECONDS. 

COIL HOLD IN VOLTAGE: 20 TO 30 VOLTS DC 
COIL DROP OUT VOLTAGE: 0 TO 10 VOLTS DC 
DESIGN REQUIREMENTS: 

TEMPERATURE RANGE: 

OPERATING: 0 TO PLUS 165°F 
NON-OPERATING: MINUS 65°F TO PLUS 165°F 

VIBRATION: PER NO 1002055, EXCEPT 5-2000 

CPS AT 15G, 0 TO PEAK. DURING VIBRATION THERE SHALL BE NO 
TRANSFER OF CONTACTS FROM ONE POSITION TO ANOTHER AND NO 
MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 
10 MICROSECONDS. 

SHOCK: PER ND 1002055, EXCEPT 78 G 

HALF SINE WAVE SHOCK INPUT, 11 MILLISECOND PULSE DURATION, 
NON-OPERATING. NO PARTS SHALL BREAK LOOSE FROM THE SWITCH 
AND THE SWITCH SHALL BE RETAINED IN ITS MOUNTED POSITION. 
DEFORMATION OF THE SWITCH AND FAILURE TO OPERATE AFTER 
SHOCK TESTING ARE ALLOWABLE. 

LIFE: PER ND 1002055, , EXCEPT TEST SHALL 

CONSIST OF 25,000 ACTUATIONS PERFORMED AT AN ACTUATION 
CYCLING RATE OF 6 ACTUATIONS PER MINUTE. THE SWITCH 
SHALL BE ACTUATED WITH THE COIL ENERGIZED AND WITH 
MECHANICAL MAKE ANO REMOTE ELECTRICAL BREAK. AFTER LIFE 
TEST THE SWITCH SHALL BE ELECTRICALLY AND MECHANICALLY 
FUNCTIONAL AND CONTACT RESISTANCE SHALL BE WITHIN THE 
LIMITS OF 500 MILL I OHMS MAXIMUM WHEN CHECKED UNDER ACTUAL 
LIFE TEST LOAD CONDITIONS. 

AMBIENT PRESSURE RANGE: SEA LEVEL TO 10~* MM HG ABSOLUTE. 

HIGH ALTITUDE OPERATION: SWITCHES SHALL BE CAPABLE OF 
OPERATING AT AN AMBIENT PRESSURE OF 10"+ MM HG ABSOLUTE 
FOR * DAYS. 

OXYGEN ATMOSPHERE: SWITCH SHALL BE CAPABLE OF OPERATING IN 
AN AMBIENT ATMOSPHERE OF 100% OXYGEN AT PRESSURES VARY¬ 
ING FROM 10“* MM HG ABSOLUTE TO 15 PS IA WITHOUT CAUSING 
EXPLOSION OR TOXIC OR CORROSIVE OUTGASSING. 

MATERIALS SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGASSING 
UNDER ANY OF THE ENVIORNMENTAL CONDITIONS. 

SHOCK, OPERATING: PER ND 1002055, EXCEPT 50 G'S, 1/2 SINE WAVE SHOCK INPUT, 

11 MSEC PULSE DURATION, OPERATING. DURING OPERATING SHOCK TESTING THERE 

SHALL BE NO TRANSFER OF CONTACTS FROM ONE POSITION TO ANOTHER AND NO 

MOMENTARY OPENING OR CLOSING OF CONTACTS IN EXCESS OF 2 MSEC. 

NOTES: 

1. ENERGIZING SOLENOID WILL NOT BREAK CIRCUIT 1 TO 2.1- 

2. CIRCUIT 1 TO 3 CAN 8E BROKEN MANUALLY. - 

3. ALL VIEWS, INCLUDING CIRCUIT DIAGRAM, ARE SHOWN - 

WITH LEVER IN POSITION 1, AWAY FROM THE BUSHING _ 

KEYWAY. 
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HALL THICKHESS AFTER HEATIHG: PER TABLE II 

TEMPERATURE RAHGE: -6?*F TO *275*F 

SLEEVING SHALL BE NON-CORROSIVE ANO FUNGUS RESISTANT PER MIL-I-7444 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 3. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: SEMI-RIGID IRRADIATED POLYETHYLENE HEAT 
SHRINKABLE TUBING, PER N0'»002207, TYPE II THICK 
WALL-COLOR IN TABLE. 

B. DIMENSIONS: LENGTH AND DIAMETER. PER .TABLE T 

C. APPLICATION DATA: (FOR REFERENCE) 

(l)WILL SHRINK TO RECOVERED ID. UPON HEATING TO 135°C 
(275°F) 
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A. LONGITUDINAL SHRINKAGE: ION MAXIMUM 

B. TENSILE STRENGTH: 2500 PSI, MINIMUM 

C. DIELECTRIC STRENGTH: 500 VOLTS/MIL 

D. DIELECTRIC CONSTANT: 2.7 MAXIMUM 

E. MATER ABSORPTION: 0.1% MAXIMUM (24 HOURS AT 25*C) 

F. MALL THICKNESS AFTER HEATING: PER TABLE II 

G. TEMPERATURE RANGE: -6?»F TO *275^ 

H. SLEEVING SHALL BE NON-CORROSIVE AND FUNGUS RESISTANT PER MIL-I-7444 
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REVISIONS 
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DATE I APPD. 


REQUIREMENTS: 

GENERAL: 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 


INSPECTION AND ACCEPTANCE: 

KECriAniCAL REQUIREMENTS: 

MATERIAL: SEMI-RIGID IRRADIATED POLYETHYLENE HEAT 
SHRINKABLE TUBING, (RAYCLAD 
"CRN" PER RAYCLAD SPECIFICATION RT-204). 
DIMENSIONS: LENGTH AND DIAMETER IN TABLE. 


APPLICATION DATA: (FOR REFERENCE) 
WILL SHRINK TO RECOVERED I.D. UPON 
HEATING TO 135°C (275°F) 




DASH NUMBER 


1-3/8 




TABLE I 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. Qtf* 6 DATE 


1-5/8 


SIZE RECOVERED EXPANDED 

(REF) 1.0. I.D. COLOR 

1-7/81 2 | MAX MIN 


125 

155 

127 

157 

136 

166 

138 

168 

CM 

* 

pH 

172 

144 

174 

148 

178 

150 

180 


183 213 

243 

273 

303 

333 

363 

393 

423 

453 

3/4 

185 215 

245 

275 

305 

335 

365 

395 

425 

455 

1/2 

187 217 

247 

277 

307 

337 

367 

397 

427 

457 

3/8 

196 226 

256 

286 

316 

346 

376 

406 

436 

466 

1/4 

198 228 

258 

288 

318 

348 

378 

408 

438 

468 

3/16 

202 232 

262 

292 

322 

352 

382 

412 

442 

472 

1/8 

204 234 

264 

294 

i 

324 

354 

384 

414 

444 

474 

3/32 

208 238 

268 

298 

328 

358 

388 

418 

448 

478 

1/16 

210 240 

270 

300 

330 

360 

390 

420 

450 

480 

3/64 


.750 IWHITE 


.500 I BUCK 


.375 BROWN 


.250 SUTE 


.187 GREEN 


.125 RED 


.093 


.063 WHITE 


.046 YELLOW 




r L -h 


PART NUMBER IS DRAWING NUMBER PLUS 
APPLICABLE DASH NUMBER E.G. 

-136 IS A NO- >4 SLEEVE LONG 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


NEXT ASSY | USED ON 
APPLICATION 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
+ - + - +- 


---APPROVAL 

DO NOT SCALE THIS DRAWING APPROVAL- 

MATERIAL 

SEE NOTES NASA approval 

CONTRACT *" T APPROVAL^ 


2 


i o i 2 

' PHOTOGRAPHIC SCALE ONLY 


INSTRUMENTATION LAB 
Cammidm, Mam. 


MANNED 

SPACECRAFT CENTER 
HOUSTON, TEXAS 

INSULATION-SLEEVING, ELECTRI CAL, 

HEAT SHRINKABLE 

SPECIFICATION CONTROL DRAWING 
IDENT NO. SIZE 

1010491 


I SCALE NONE 


I SHEET . I OF 


/S/C 99/ 


















































































































































































2 

I61?0I0I 


REVISIONS 

DESCRIPTION 


TABLE I (CONTINUED) 


DASH NUMBER _ 

~ LENGTH IN INCHES_ 


2-1/4-1 2-1/212-3/4- 3 3-1/4 3-1/2 3-3/4- 4- 4--1/2 5 5-1/2 6 6-1/2 

511 541 571 601 631 661 691 721 751 781 811 841 18711901 


(REF) 




483 

513 

543 

573 

603 

633 

663 

693 

723 

753 

783 

813 

485 

515 

545 

575 

605 

635 

665 

695 

725 

755 

785 

815 

487 

517 

547 

577 

607 

637 

667 

697 

727 

757 

787 

817 

496 

526 

556 

586 

616 

646 

676 

706 

736 

766 

796 

826 

498 

528 

558 

588 

618 

648 

678 

708 

738 

768 

798 

828 

502 

532 

562 

592 

622 

652 

682 

712 

742 

772 

802 

832 

504 

534 

564 

594 

624 

654 

684 

714 

744 

774 

804 

834 

508 

538 

568 

598 

628 

658 

688 

718 

748 

778 

808 

838 

510 

540 

570 

600 

630 

660 

690 

720 

750 

780 

810 

840 


933 

3/4 

935 

1/2 

937 

3/8 

946 

1/4 

948 

3/16 

952 

1/8 

954 

3/32 

958 

1/16 

960 

3/64 


RECOVERED 

I.D. 

MAX 

EXPANDED 

I.D. 

MIN 

.500 

1.000 

.375 

.750 

.250 

.500 

.187 

.375 

.125 

.250 

.093 

.187 

.063 

.125 

.045 

.093 

.032 

.063 

.023 

.046 



INFORMATION ONLY 

B RELEASE TDR No. DATE 




MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


INSULATION-SLEEVING, ELECTRICAL, 

HEAT SHRINKABLE 


SPECIFICATION CONTROL DRAWING 


IDENT NO. SIZE 

c 1010491 1 


SCALE NONE I SHEET 2 2 


\ /of* if/ 



I 2 

PHOTOGRAPHIC SCALE ONLY 



at 







































































































































































































































26170101 


_ REVISIONS QUif *+ 

SYM , DESCRIPTION DATE Al 

— INITIAL RFI FASE CLASS A PER TDRR OZ/9S- <*t 

A REVISED PER TDRR 00187 * ^ 


REQUIREMENTS: 

1- GENERAL: 

A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION ND 1015404, CLASS 2. 

C. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 


2. INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. MARKINS: MANUFACTURER'S SERIAL NUMBER. MARKING 

REQUIREMENTS OF MIL-T-27 AND NASA DRAWING NO. SHALL BE 

PERMANENTLY AND LEGIBLY MARKED ON UNIT, INCLUDING SCHEMATIC DIAGRAM AND DOT. 

C. COLOR: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 

BULLETIN 157 (INSTRUMENT BUCK) 
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A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 

4, CUSS R LIFE EXPECTANCY X, FAMILY 09 IN AN AMBIENT 
TEMPERATURE OF 85°C. 
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(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 
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C. DC UNBAUNCE IN PRIMARY: 0 

D. RATED POWER LEVEL: 12 MW MAXIMUM 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
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G. TERMINALS SHALL BE SOLDERABLE 


BROWN DOT TERMINAL NUMBER 
ONE. NUMBERS NOT REQUIRED 


0.129 DIA t .003 
2 HOLES 


r‘ 


I /V\-jl.375i.005 

- A —r'- f-4— -. 562 i . 010 

i ViV * 


* -JjrefL 


A ’- —i 


l-h 

A 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


SHEET 1 I SHEET 2 
REVISION STATUS OF SHEETS 


NEXT ASSY 


USED ON 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


INSTRUMENTATION LAB 
Cammidm. Mam. 


CHECKED JtYf.hr. 
APPROVAL- 




DO NOT SCALE THIS DRAWING I APPROVAL . 


SEE NOTES 


NASA APPROVAL 




Icontract KIAS 9-497 I HIT APPROVAL* 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


TRANSFORMER, 

( SPEED ADJUST) 

(28-0.17/0.34/1.71/3.42, 800 CPS, 12 MW) 


_ SPECIFICATION CONTROL DRAWING 

COoTiDENTNoTsBET -- ””'" 


1010492 


I SCALE NONE 


I SHEET I OF 2 


INCHES 


- 0 I 2 

I ! PHOTOGRAPHIC SCALE ONLY 






4 


3 


D 


REQUIREMENTS 
1- GENERAL: 




A. DESIGN TO BE IN CONFORMANCE WITH SPECIFICATION MIL-T-27. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

AS CONTAINED IN SPECIFICATION NO 1015 m, CLASS 2. 

C. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 


2. INSPECTION AND ACCEPTANCE: 

A. UNIT SHALL MEET ALL REQUIREMENTS OF TABLE I. 

B. MARKING; MANUFACTURER'S SERIAL NUMBER. MARKING 

REQUIREMENTS OF MIL-T-27 AND NASA DRAWING NU SHALL BE 
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C. COLOR: UNIT SHALL BE FINISHED WITH COLOR 514 OF ANA 

BULLETIN 157 (INSTRUMENT BLACK) 
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3. DESIGN REQUIREMENTS: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 

4, CLASS R LIFE EXPECTANCY X, FAMILY 09 IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT 

WHERE NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING 
EXPOSURES: 

(D HIGH TEMPERATURE: 71°C OPERATING 

( 2 ) LOW TEMPERATURE: -18°C OPERATING 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, 

METHOD 204 A, CONDITION D) 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* 

MM OF MERCURY 

(5) SHOCK: PER MIL-STD-810 PROCEDURE I, EXCEPT USE 100G 

C. DC UNBALANCE IN PRIMARY: 0 

D. RATED POWER LEVEL: 12 MW MAXIMUM 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 
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G. TERMINALS SHALL BE SOLDERABLE 
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TABLE I 

_ _ _ INSPECTION TESTS __ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 
PARA6RAPH 1 

4.7.3.2.1 SEALING ___ 

"♦7775 DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

_ TWEEN WINDINGS AND CASE. _ 

♦.7.6 INDUCED VOLTAGE: APPLY 56 VOLTS, 1600 CPS TO TERMINALS 1 AND 2, 

_ SECONDARY OPEN, I MAX = <00 MA _ 

♦.7.7 INSULATION RESISTANCE: 10,COO MECCiiNS MINIMUM AT 25**S, 

♦ .7 3 l,f MO LOAD CIIPBFNT: 1,6 MA MAX AT 28 VOLTS, 800 CPS _ 

♦.7l9l3 DC RESISTANCE (AT 25°C): R(l-2) = 100 OHMS MAXIMUM R(3-7) = 5 OHMS 

_ MAXIMUM _ ' _ 

♦.7.9.U POLARITY: TERMINALS 1 AND 7 SHALL BE OF LIKE POLARITY _ 

♦.7.9.17 WITH AN INPUT OF 28 VOLTS, 800 CPS (1-2), THE OUTPUT VOLTAGE 

SHALL BE: (WITH R 3-7 • 1000 OHMS) 

V(3-4) * 0.17 VOLTS i 3% 

V(3-5) = 0.34 VOLTS t 3J( 

V(3-6) s 1.71 VOLTS ♦ 2% 

V(3-7) = 3.42 VOLTS * 2% __ 
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TABLE I 

__ INSPECTION TESTS __ 

NUMBERS IN PARAGRAPH COLUMN REFER TO PARAGRAPH NUMBERS IN SPECIFICATION MIL-T-27 

PARAGRAPH I -- 

4.7.3.2.1 SEALIN 6 _____- 

475 DIELECTRIC STRENGTH: APPLY 500 VOLTS (RMS) BETWEEN WINDINGS AND BE- 

* _ TWEEN WINDINGS AND CASE. ___. 

6 INDUCED VOLTAGE: APPLY 56 VOLTS, 1600 CPS TO TERMINALS 1 AND 2, 
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mutn ro« a*t wiiwhi ©t»o than in cowmction smtn a ocr.imstv 

MLATID GOVCANMINT AAOCUACNf NT OAIAAVION. TNI UNITIO >7AT«» AOyiNN- 
MAT TMIRCNV INCURS NO RCSRONSlNIUTT NOR ANT OOl'RATI^ * T *°* VI * 
A NO TMC FACT THAT TNS NOVCRNNCNT NAT NAVC FOANULATSO 'V"” 1 *"** ■ 1 •* 
IN ANT WAT IIIFFttlD TNC SAID DRAWINGS. SRCCIFICATIONS ON OTNCR DATA IS 
NOT TO M RCSAROCD NT INDICATION OR OTNSR NII8I A t | N ANT NANNIR 
LICCNSINC TNC NOLOIR ON ANT OTNCR RCRSON OR CORRORATIOAT OR CONVtT^ 
INS ANT RISNTS ON RCRNISSION TO NANUFACTMRC. »«. ON SCU. ANT 
RATCNTCO INTCNTMN TNAT NAT IN ANT WAT SC RCLATCS TrCRCTO. 


REQUIREMENTS: 

1 GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED BY Mll-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 3. 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 

IN NO 1002056 UNLESS MODIFIED OR AMENDED BY THE REQUIRE¬ 
MENTS OF THIS DRAWING. 

D. LAMPS SHALL MEET ALL REQUIREMENTS OF MS 24367 AND ALL RE¬ 

QUIREMENTS OF THIS DRAWING. 

2. INSPECTION AND ACCEPTANCE: 

A. .LEADS: DUMET PER NOT01540V. A CERTIFICATE OF.COMPLIANCE SMALL-BE FURNISHED WITH EACH SHIPMENT. 

B. ENVELOPE AND FILAMENT REQUIREMENTS: EACH LASS’ SHALL BE * 

SELECTED TO THE FOLLOWING ENVELOPE AND FILAMENT CONDI¬ 
TIONS USING A 30 X SCOPE: 

( 1 ) ENVELOPE: 

FREE FROM SCRATCHES, CHIPS, PITTING AND RELIEF 
CRACKS. 

FREE FROM*AIR BUBBLES AND DISCOLORATION. 

SHALL HAVE NO LOOSE PARTICLES WITHIN. 

SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER 
FREE FROM ANY DEFORMATIONS. 

(2) FILAMENT: 

U) SHALL BE UNIFORM IN HEIGHT AND SHALL LIE IN THE 
PLANE FROM SUPPORT POST TO SUPPORT POST WITH 
A TOLERANCE OF ♦ 2 FILAMENT WIDTHS. 

(b) FILAMENT LEAD OR ANY PORTION OF THE FILAMENT SHALL 

NOT TOUCH ENVELOPE. 

(c) FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND 

SHALL NOT BE CRUSHED, COMPRESSED OR UNBALANCED. 

C. MECHANICAL REQUIREMENTS: 

1 . MARKING: MANUFACTURER’S NAME OR SYMBOL, NASA DRAWING 

NUMBER, DASH NUMBER AND REVISION LETTER SHALL BE 

MARKED ON THE LAMP CONTAINER PER MIL-STD-129. MANUFACTURER'S PART OR 

TYPE NUMBER MAY APPEAR ON CONTAINER. 

2 . FILTER COLOR: TRANSPARENT AVIATION BLUE 

D. ELECTRICAL REQUIREMENTS: PER TABLE I 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
NO 1002034 FOR THIS DRAWING. 
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3. DESIGN REQUIREMENTS: 

A. LAMP FILTER: TRANSPARENT AVIATION BLUE COATING. 

B. ENYIROfSJSfTAL: 

(iV TEMPERATURE, ALTITUDE AND HUMIDITY: 

(a) NON OPERATING: 

0) TEMPERATURE: -55°C TO ♦85°C. 

( 2 ) ALTITUDE: 260,000 FT. 

(3) HUMIDITY: 95*, FIVE 24 HR SYCLES. 

(b) OPERATING: 

(1) TEMPERATURE: 0* TO tT0*C 

( 2 ) SHOCK: 100 6*S, 6 MILLISECONDS 

(3) VIBRATION: 20 6'S, 5-2000 CPS 

C. MATERIALS AND FINISHES: ALL MATERIALS AND FINISHES 
USES IN THESE UNITS SHALL NOT 0UT6AS ANY TOXIC OR 
CORROSIVE GASES OR CORRODE.OR DETERIORATE AS A 

; hMM^I OPT * MlVflftlfNRUII# LltflU* MW MW IWWR 

OXYGEN AlMOSfHERE. 


4. SPECIAL COHOITIONIN6 BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN AND INSPECTED PER THE FOLLOW¬ 

ING CONDITIONS IN THE SEQUENCE LISTED. 

0) 100 HOURS CONTINUOUS BURN-IN AT RATED VOLTAGE AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 

( 2 ) SO CYCLES BURN-IN AT A RATE OF 3 MINUTES ENERGIZED 

AND 5 MINUTES DE-ENERGIZED AT RATED VOLTAGE AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 

(3) 100 HOURS CONTINUOUS BURN-IN AT RATED VOLTAGE AND 

ROOM AMBIENT TEMPERATURE AND PRESSURE. 

(4) INSPECT LAMP VISUALLY UNDER 30X SCOPE AFTER ABOVE 

BURN-IN FOR THE FOLLOWING CONDITIONS: 

(a) THERE SHALL BE NO FILAMENT DEFECTS AS DETAILED 
UNDER INSPECTION AND ACCEPTANCE SECTION OF 
THIS DOCUMENT. 

B. SPECIAL CONDITIONINS NOTES: 

0) VOLTAGE TO BE APPLIED GRADUALLY UNTIL RATED VOLTAGE IS 
REACHED IN BURN-IN AND CYCLIN6 TESTS. 

( 2 ) TEST VOLTAGE TO BE REGULATED WITHIN t 1*. 
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NOTICE - WHIM GOVERNMENT DRAWING* •J*£ , *'£*™°N8. ON OTMM DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITHI A^DEFINITELY 
RELATEO GOVERNMENT PROCUREMENT OPERATION. TM * “7'™° ’’LVataOIVER* 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY 0»L | «*TIO , l WMAMOjnF'ER. 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE ot-T. DAYANS 

IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO DE REGARDED RY IMPLICATION OR **'* A ?I ^oiIvEY 

LICENSING THE HOLDER OR ANY OTHER PERSON OR c °**°**I °m°!i C il" AM 
IMG ANY RIGHTS OR PERMISSION TO MANUFACTURE ** tL AU1 

PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED BY MIL-D-70327. 
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B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 3. 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 

IN ND 1002056 UNLESS MODIFIED OR AMENDED BY THE REQUIRE¬ 
MENTS OF THIS DRAWING. 

D. LAMPS SHALL MEET ALL REQUIREMENTS OF MS 24367 AND ALL RE¬ 

QUIREMENTS OF THIS DRAWING. 


2. INSPECTION AND ACCEPTANCE: 

A. LEADS: DUMET PER ND1015401. A CERTIFICATE OF COMPLIANCE SHALL BE FURNISHED WITH EACH SHIPMENT. 

B. ENVELOPE AND FILAMENT REQUIREMENTS: EACH LAMP SHALL BE 

SELECTED TO THE FOLLOWING ENVELOPE AND FILAMENT CONDI¬ 
TIONS USING A 30 X SCOPE: 

(1) ENVELOPE: 

C FREE FROM SCRATCHES, CHIPS, PITTING AND RELIEF 

CRACKS 

FREE FROM*AIR BUBBLES AND DISCOLORATION. 

SHALL HAVE NO LOOSE PARTICLES WITHIN. 

SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER 
FREE FROM ANY DEFORMATIONS. 

( 2 ) FILAMENT: 

(a) SHALL BE UNIFORM IN HEIGHT AND SHALL LIE IN THE 

PLANE FROM SUPPORT POST TO SUPPORT POST WITH 
“*■ A TOLERANCE OF i 2 FILAMENT WIDTHS. 

(b) FILAMENT LEAD OR ANY PORTION OF THE FILAMENT SHALL 

NOT TOUCH ENVELOPE. 

(c) FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND 

SHALL NOT BE CRUSHED, COMPRESSED OR UNBALANCED. 

C. MECHANICAL REQUIREMENTS: 

1. MARKING: MANUFACTURER'S NAME OR SYMBOL, NASA DRAWING 

NUMBER, DASH NUMBER AND REVISION LETTER SHALL BE 
B MARKED ON THE LAMP CONTAINER PER MIL-STD-129. MANUFACTURER'S PART OR 

TYPE NUMBER MAY APPEAR ON CONTAINER. 

2 . FILTER COLOR: TRANSPARENT AVIATION BLUE 

D. ELECTRICAL REQUIREMENTS: PER TABLE I 



A PROCURE ONLY FROM APPROVED SOURCES LISTED ON 

ND 1002034 FOR THIS DRAWING. 
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DES16N REQUIREMENTS: 

A. LAMP FILTER: TRANSPARENT AVIATION BLUE COATING. 

B. ENVIRONMENTAL: 

( 1 ) TEMPERATURE, ALTITUDE AND HUMIDITY: 

(a) NON OPERATING: 

( 1 ) TEMPERATURE: -55°C TO ♦85°C. 

( 2 ) ALTITUDE: 260,000 FT. 

(3) HUMIDITY: 9551, FIVE 24 HR SYCLES. 

(b) OPERATING: 

( 1 ) TEMPERATURE: 0° TO ♦70°C 

( 2 ) SHOCK: 100 G’S, 6 MILLISECONDS 

(3) VIBRATION: 20 G’S, 5-2000 CPS 

C. MATERIALS AND FINISHES: ALL MATERIALS AND FINISHES 

USED IN THESE UNITS SHALL NOT 0 UTGAS ANY TOXIC OR 
CORROSIVE GASES OR CORRODE.OR DETERIORATE AS A 
RESULT OF THE ENVIRONMENTS LISTED AND/OR 100% 

OXYGEN ATMOSPHERE. r 

D. MEAN SPHERICAL CANDLE POWER: IN TABLE I (CLEAR BLUB 
PRIOR TO COATING) 

SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN AND INSPECTED PER THE FOLLOW¬ 
ING CONDITIONS IN THE SEQUENCE LISTED. 

( 1 ) 10 HOURS CONTINUOUS BURN-IN AT RATED VOLTAGE AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 
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(2)INSPECT LAMP VISUALLY UNDER 30X SCOPE AFTER ABOVE 
BURN-IN FOR THE FOLLOWING CONDITIONS: 

(a) THERE SHALL BE NO FILAMENT DEFECTS AS DETAILED 
UNDER INSPECTION AND ACCEPTANCE SECTION OF 
THIS DOCUMENT. 

SPECIAL CONDITIONING NOTES: 

0) VOLTAGE TO BE APPLIED GRADUALLY UNTIL RATED VOLTAGE IS 
REACHED IN BURN-IN TESTS. 

(2)TEST VOLTAGE TO BE REGULATED WITHIN t 1%. 
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REQUIREMENTS: 

1 . GENERAL: 

INTERPRET 
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A. 


B. 


C. 


D. 


DRAWING IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED BY MIL-D-70327. 


DESCRIPTION 


INITIAL RELEASE CLASS A 
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[REVISED PER TDRR 10 0 40 
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SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 3. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN NO 1002056 UNLESS MODIFIED OR AMENDED BY THE REQUIRE¬ 
MENTS OF THIS DRAWING. 

LAMPS SHALL MEET ALL REQUIREMENTS OF MS 24367 AND ALL RE¬ 
QUIREMENTS OF THIS DRAWING. 


c. 


D. 


INSPECTION AND ACCEPTANCE: 

A. LEADS: DUMET PER ND1015401. A CERTIFICATE OF COMPLIANCE SHALL BE FURNISHED WITH EACH SHIPMENT. 

B. ENVELOPE ANO FILAMENT REQUIREMENTS: EACH LAMP SHALL BE 

SELECTED TO THE FOLLOWING ENVELOPE AND FILAMENT CONDI¬ 
TIONS USING A 30 X SCOPE: 

( 1 ) ENVELOPE: 

FREE FROM SCRATCHES, CHIPS, PITTING AND RELIEF 
CRACKS 

FREE FROM*AIR BUBBLES ANO DISCOLORATION. 

SHALL HAVE NO LOOSE PARTICLES WITHIN. 

SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER 
FREE FROM ANY DEFORMATIONS. 

(2) FILAMENT: J 

(a) SHALL BE UNIFORM IN HEIGHT AND SHALL LIE IN THE 

PLANE FROM SUPPORT POST TO SUPPORT POST WITH 
A TOLERANCE OF ♦ 2 FILAMENT WIDTHS. 

(b) FILAMENT LEAD OR ANY PORTION OF THE FILAMENT SHALL 

NOT TOUCH ENVELOPE. 

(c) FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND 

SHALL NOT BE CRUSHED, COMPRESSED OR UNBALANCED. 

MECHANICAL REQUIREMENTS: 

1 . MARKING: MANUFACTURER'S NAME OR SYMBOL, NASA DRAWING 

NUMBER, DASH NUMBER AND REVISION LETTER SHALL BE 

MARKED ON THE LAMP CONTAINER PER MIL-STD-129. MANUFACTURER'S PART OR 

TYPE NUMBER MAY APPEAR ON CONTAINER. 

2. FILTER COLOR: . SEE TABLE I 
ELECTRICAL REQUIREMENTS: PER TABLE I 


CONTOUR OF LAMP MUST FIT WITHIN .125 SPHERICAL 
lRAD I US WHEN BOTTOMED ON SURFACE "A" 
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NO 1002034 FOR THIS DRAWING. 
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DESI6N REQUIREMENTS 
A. LAMP FILTER: SEE 


». LAMP FILTER: SEE TABLE 1 
i. ENVIRONMENTAL: 

0) TEMPERATURE, ALTITUDE AND HUMIDITY: 

(a) NON OPERATING: 

(D TEMPERATURE: -55°C TO ♦85°C. 

(2) ALTITUDE: 260,000 FT. 

(3) HUMIDITY: 95%, FIVE 2* HR SYCLES. 

(b) OPERATING: 

(1) TEMPERATURE: 0° TO ♦70°C 

(2) SHOCK: 100 G»S, 6 MILLISECONDS 

(3) VIBRATION: 20 G’S, 5-2000 CPS 

C. MATERIALS AND FINISHES: ALL MATERIALS AND FINISHES 

USED IN THESE UNITS SHALL NOT 0UTGAS ANY TOXIC OR 
CORROSIVE GASES OR C0»»0DE OR DETERIORATE AS A 
RESULT OF THE ENVIRONMENTS'LISTED AND/OR 100% 

OXYGEN ATMOSPHERE. 

D. MEAN SPHERICAL CANDLE POWER: IN TABLE I (CLEAR bLUB 
PRIOR TO COATING) 

SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN AND INSPECTED PER THE FOLLOW¬ 
ING CONDITIONS IN THE SEQUENCE LISTED. 

(1) 10 HOURS CONTINUOUS BURN-IN AT RATED VOLTAGE AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 


(2)INSPECT LAMP VISUALLY UNDER 30X SCOPE AFTER ABOVE 
BURN-IN FOR THE FOLLOWING CONDITIONS: 

(a) THERE SHALL BE NO FILAMENT DEFECTS AS DETAILED 
UNDER INSPECTION AND ACCEPTANCE SECTION OF 
THIS DOCUMENT. 

B. SPECIAL CONDITIONING NOTES: 

(D VOLTAGE TO BE APPLIED GRADUALLY UNTIL RATED VOLTAGE IS 
REACHED IN BURN-IN TESTS. 

(2) TEST VOLTAGE TO BE REGULATED WITHIN ♦ 1%. 

TABLE I 


NASA 

PART NUMBER 

LEAD DIA 

(V) 

RATED 

VOLTAGE 

(A) 

RATED 

CURRENT 

MEAN SPHERICAL 
CANDLE POWER 

MINIMUM 

LIFE 

(HOURS) 

STYLE 

1010493-1 

.009-011 

5.0 

0.060 t 10% 

0.053 t 25% 

4000 

T-l 

1010493-2 

.007-011 

5.0 

0 .115 ± 10% 

0 .147 ± 25 

4000 

T- 1 
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REQUIREMENTS: 

1 . GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED BY MIL-D-70327. 
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WICIIIPTION 

INITIAL RELEASE CLASS A 
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REVISED PER TDRR I 0 0 40 
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B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 10154-04, CLASS 3 . 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 

IN ND 1002056 UNLESS MODIFIED OR AMENDED BY THE REQUIRE¬ 
MENTS OF THIS DRAWING. 

D. LAMPS SHALL MEET ALL REQUIREMENTS OF MS 24367 AND ALL RE¬ 

QUIREMENTS OF THIS DRAWING. 

INSPECTION AND ACCEPTANCE: 

A. LEADS: DUMET PER N0I01S401. A CERTIFICATE OF COMPLIANCE SUALL JE FURNISHED WITH EACH SHIPMENT. 

B. ENVELOPE AND FILAMENT REQUIREMENTS: EACH LAMP SHALL BE 

SELECTED TO THE FOLLOWING ENVELOPE ANO FILAMENT CONDI¬ 
TIONS USING A 30 X SCOPE: 

( 1 ) ENVELOPE: 

FREE FROM SCRATCHES, CHIPS, PITTING AND RELIEF 
CRACKS 

FREE FROMAIR BUBBLES ANO DISCOLORATION. 

SHALL HAVE NO LOOSE PARTICLES WITHIN. 

SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER 
FREE FROM ANY DEFORMATIONS. 

(2) FILAMENT: 

(a) SHALL BE UNIFORM IN HEIGHT ANO SHALL LIE IN THE 

PLANE FROM SUPPORT POST TO SUPPORT POST WITH 
A TOLERANCE OF t 2 FILAMENT WIDTHS. 

(b) FILAMENT LEAD OR ANY PORTION OF THE FILAMENT SHALL 

NOT TOUCH ENVELOPE. 

(c) FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND 

SHALL NOT BE CRUSHED, COMPRESSED OR UNBALANCED. 

MECHANICAL REQUIREMENTS: 

1 . MARKING: MANUFACTURER’S NAME OR SYMBOL, NASA DRAWING 

NUMBER, DASH NUMBER AND REVISION LETTER SHALL BE 

MARKED ON THE LAMP CONTAINER PER MIL-STD-129. MANUFACTURER'S PART OR 

TYPE NUMBER HAY APPEAR ON CONTAINER.r 

2. FILTER COLOR: see table I 

ELECTRICAL REQUIREMENTS: PER TABLE I ' 


•CONTOUR OF LAMP MUST FIT WITHIN .125 SPHERICAL 
l RAD I US WHEN BOTTOMED ON SURFACE "A" 


FILAMENT SHALL BE 
CONTAINED IN THIS 
REGION 


LEAD DlA 

SEE CHART 


.125 MAX OIA 


M25-H -0*7 MIN RAO 


.115- 
.250 MAX 


.030 APPROX 


-.500 MIN LEN 6 TH 
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3. DESIGN REQUIREMENTS: 

A. LAMP FILTER: SEE TABLE I 
D B. ENVIRONMENTAL: 

(D TEMPERATURE, ALTITUDE AND HUMIDITY: 

(a) NON OPERATING: 

(D TEMPERATURE: -55®C TO ♦85°C. 

( 2 ) ALTITUDE: 260,000 FT. 

(3) HUMIDITY: 95*, FIVE 24 HR SYCLES. 

(b) OPERATING: 

( 1 ) TEMPERATURE: 0® TO ♦70®C 
(2) SHOCK: 100 G'S, 6 MILLISECONDS 
“ (3) VIBRATION: 20 G’S, 5-2000 CPS 

C. MATERIALS AND FINISHES: ALL MATERIALS AND FINISHES 
USED IN THESE UNITS SHALL NOT 0UTGAS ANY TOXIC OR 
CORROSIVE 6 ASES OR CORRODE OR DETERIORATE AS A 
RESULT OF THE ENVIRONMENTS LISTED ANQ/0R 100* 

OXYGEN ATMOSPHERE. 

0. MEAN SPHERICAL CANDLE POWER: IN TABLE I (CLEAR BLUB 
PRIOR TO COATING) 

C 4. SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN AND INSPECTED PER THE FOLLOW¬ 
ING CONDITIONS IN THE SEQUENCE LISTED. 

0) 10 HOURS CONTINUOUS BURN-IN AT RATED VOLTAGE AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 



( 2 )INSPECT LAMP VISUALLY UNDER 30X SCOPE AFTER ABOVE 
BURN-IN FOR THE FOLLOWING CONDITIONS: 

(a) THERE SHALL BE NO FILAMENT DEFECTS AS DETAILED 
UNDER INSPECTION AND ACCEPTANCE SECTION OF 
THIS DOCUMENT. 

B. SPECIAL CONDITIONING NOTES: 

0) VOLTAGE TO BE APPLIED GRADUALLY UNTIL RATED VOLTAGE IS 
REACHED IN BURN-IN TESTS. 

(2) TEST VOLTAGE TO BE REGULATED WITHIN 1 1*. 
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RATED 
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.009-011 

5.0V PMS 
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B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 3. 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 

IN ND 1002056 UNLESS MODIFIED OR AMENDED BY THE REQUIRE¬ 
MENTS OF THIS DRAWING. 

0. LAMPS SHALL MEET ALL REQUIREMENTS OF MS 24367 AND ALL RE¬ 
QUIREMENTS OF THIS DRAWING. 


INSPECTION AND ACCEPTANCE: 

A. LEADS: DUMET PER ND1015401. 


A CERTIFICATE OF.COMPLIANCE SHALL BE FURNISHED WITH EACH SHIPMENT. 


B. ENVELOPE AND FILAMENT REQUIREMENTS: EACH LAMP SHALL BE 
SELECTED TO THE FOLLOWING ENVELOPE AND FILAMENT CONDI¬ 
TIONS USING A 30 X SCOPE: • 

(1) ENVELOPE: 

FREE FROM SCRATCHES, CHIPS, PITTING AND RELIEF 
CRACKS. 

FREE FROM AIR BUBBLES AND DISCOLORATION. 

SHALL HAVE NO LOOSE PARTICLES WITHIN. 

SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER 
FREE FROM ANY DEFORMATIONS. 

( 2 ) FILAMENT: 

(a) SHALL BE UNIFORM IN HEIGHT AND SHALL LIE IN THE 

PLANE FROM SUPPORT POST TO SUPPORT POST WITH 
A TOLERANCE OF 1 2 FILAMENT WIDTHS. 

(b) FILAMENT LEAD OR ANY PORTION OF THE FILAMENT SHALL 

NOT TOUCH ENVELOPE. 

(c) FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND 

SHALL NOT BE CRUSHED, COMPRESSED OR UNBALANCED. 
MECHANICAL REQUIREMENTS: 

1 . MARKING: MANUFACTURER'S NAME OR SYMBOL, NASA DRAWING 

NUMBER, DASH NUMBER AND REVISION LETTER SHALL BE 

MARKED ON THE LAMP CONTAINER PER MIL-STD-129. MflNUFACTURER'S PART OR 

TYPE NUMBER I’AY APPEAR ON CONTAINER. 

2. FILTER COLOR: see table l 

ELECTRICAL REQUIREMENTS: PER TABLE I 

I. RATED VOLTAGE TO BE REGULATED WITHIN ± 1% 


CONTOUR OF LAMP MUST FIT WITHIN .125 SPHERICAL 
kRAD I US WHEN BOTTOMED ON SURFACE "A" 
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DESIGN REQUIREMENTS: 

A. LAMP FILTER: SEE TABLE 1 

B. ENVIRONMENTAL: 

(1) TEMPERATURE, ALTITUDE AND HUMIDITY: 

(a) NON OPERATING: 

(D TEMPERATURE: -55°C TO ♦85°C. 

( 2 ) ALTITUDE: 260,000 FT. 

(3) HUMIDITY: 95%, FIVE 24 HR SYCLES. 

(b) OPERATING: 

( 1 ) TEMPERATURE: 0° TO ♦70°C 

( 2 ) SHOCK: 100 G*S, 6 MILLISECONDS 

(3) VIBRATION: 20 G'S, 5-2000 CPS 

C. MATERIALS AND FINISHES: ALL MATERIALS AND FINISHES 
USED IN THESE UNITS SHALL NOT OUTGAS ANY TOXIC OR 
CORROSIVE GASES OR CORRODE OR DETERIORATE AS A 
RESULT OF THE ENVIRONMENTS'LISTED AND/OR 100% 

OXYGEN ATMOSPHERE. 

0. MEAN SPHERICAL CANDLE POWER: IN TABLE I (CLEAR BULB 
PRIOR TO COATING) 

SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN AND INSPECTED PER THE FOLLOW¬ 
ING CONDITIONS IN THE SEQUENCE LISTED. 

0) 10 HOURS CONTINUOUS BURN-IN AT 5 VOLTS RMS 60 CPS AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 
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(2)INSPECT LAMP VISUALLY UNDER 30X SCOPE AFTER ABOVE 
BURN-IN FOR THE FOLLOWING CONDITIONS: 

(a) THERE SHALL BE NO FILAMENT DEFECTS AS DETAILED 
UNDER INSPECTION AND ACCEPTANCE SECTION OF 
THIS DOCUMENT. 

B. SPECIAL CONDITIONING NOTES: 

0) VOLTAGE TO BE APPLIED GRADUALLY UNTIL SPECIFIED VOLTAGE IS 
REACHED IN BURN-IN TESTS. 

( 2 ) SPECIFIED VOLTAGE TO BE REGULATED WITHIN ± 1% 
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REVISIONS 


OATS 


APPROVAL. 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNNENT PROCURENENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPOKSIGILITY NOR ANY ORLI6ATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO SE REGAR'tD RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
l»3 ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMV 
PATENTED INVENTION THAT MAY IN ANT WAV RE RELATED THERETO. 


REQUIREMENTS: 

1 . GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED BY MIL-D-70327. 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN NO 1015404, CLASS 3 . 

C. UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 

IN NO 1002056 UNLESS MODIFIED OR AMENDED BY THE REQUIRE* 

UPMTQ nr TMIQ nDAWINR 

D. LAMPS SHALL MEET ALL REQUIREMENTS OF MS 24367 AND ALL RE¬ 

QUIREMENTS OF THIS DRAWING. 

2. INSPECTION AND ACCEPTANCE: 

A. LEADS: DUMET PER ND1015401. A CERTIFICATE OF COMPLIANCE SHALLJE FURNISHED WITH EACH SHIPMENT. 

B. ENVFLOPE AND FILAMENT REQUIREMENTS: EACH LAMP SHALL BE 

SELECTED TO THE FOLLOWING ENVELOPE AND FILAMENT CONDI¬ 
TIONS: 

( 1 ) ENVELOPE:(GLASS ONLY ) 

(a) FREE FROM SCRATCHES, CHIPS, PITTING, AND CRACKS, ON THE INTERNAL 
SURFACE WHEN VIEWED UNDER. A IOX MICROSCOPE 

(b) SHALL HAVE NO LOOSE PARTICLES WITHIN WHEN VIEWED UNDER A 
30X MICROSCOPE 
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c. 


D. 


(2) FILAMENT: 

(a) FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND SHALL NOT BE 
CRUSHED, COMPRESSED OR UNBALANCED WHEN VIEWED UNDER A IOX 
MICROSCOPE 

(b) SHALL NOT EXCEED THE CONDITIONS AS SHOWN IN FIGURE 2 

A 

’»•' S». 

(c) NO PORTION OF THE FILAMENT OR FILAMENT LEAD SHALL BE IMBEDDED 
IN THE ENVELOPE 

MECHANICAL REQUIREMENTS: 

1 . MARKING: MANUFACTURER'S NAME OR SYMBOL, NASA DRAWING 

NUMBER, DASH NUMBER AND REVISION LETTER SHALL BE 

MARKED ON THE LAMP CONTAINER PER MIL-STD-129. MANUFACTURER'S PART OR 

TYPE NUMBER FAY APPEAR ON CONTAINER. 

2. FILTER COLOR: . see table I 
ELECTRICAL REQUIREMENTS: PER TABLE I 

I. RATED VOLTAGE TO BE REGULATED WITHIN ± 1% 
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IN ANY WAT SUPPLIED THE SAID DNAWIN6S. SPECIFICATIONS ON OTHCN DATA IS 
NOT TO SC NCSANDCO NT INPLICATION ON OTHCNWISE AS IN ANT HANNCN 
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DESIGN REQUIREMENTS: 


A. LAMP FILTER: SEE TABLE 1 

B. ENVIRONMENTAL: 

(1) TEMPERATURE, ALTITUDE AND HUMIDITY: 

(a) NON OPERATING: 

(D TEMPERATURE: -55°C TO ♦85°C. 

(2) ALTITUDE: 260,000 FT. 

(3) HUMIDITY: 95%, FIVE 24 HR SYCLES. 

(b) OPERATING: 

(1) TEMPERATURE: 0° TO ♦70°C 

(2) SHOCK: 100 G'S, 6 MILLISECONDS 

(3) VIBRATION: 20 6’S, 5-2000 CPS 

C. MATERIALS AND FINISHES: ALL MATERIALS AND FINISHES 
USED IN THESE UNITS SHALL NOT 0UT6AS ANY TOXIC OR 
CORROSIVE GASES OR CORRODE OR DETERIORATE AS A 
RESULT OF THE ENVIRONMENTS LISTED AND/OR 100% 

OXYGEN ATMOSPHERE 

O. MEAN SPHERICAL CANDLE POWER: IN TABLE I (CLEAR BULB 
PRIOR TO COATING) 

SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN AND INSPECTED PER THE FOLLOW¬ 
ING CONDITIONS IN THE SEQUENCE LISTED. 

0) 10 HOURS CONTINUOUS BURN-IN AT 5 VOLTS RMS 60 CPS AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 
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EXCESS OF 20° - FROM A 
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BINDING POST 
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CONDITION 2-FILAMENT SHALL 
NOT BE DISPLACED FROM A 
PLANE PASSING THRU THE 
BINDING POSTS BY ± 2 COIL WIDTHS 


(2)INSPECT LAMP VISUALLY UNDER 30X SCOPE AFTER ABOVE 
BURN-IN FOR THE FOLLOWING CONDITIONS: 

(a) THERE SHALL BE NO FILAMENT DEFECTS AS DETAILED 
UNDER INSPECTION AND ACCEPTANCE SECTION OF 
THIS DOCUMENT. 

B. SPECIAL CONDITIONING NOTES: 

0) VOLTAGE TO BE APPLIED GRADUALLY UNTIL SPECIFIED VOLTAGE IS 
REACHED IN BURN-IN TESTS. 

(2) SPECIFIED VOLTAGE TO BE REGULATED WITHIN ± 1% 


CONDITION 3 - FILAMENT SHALL 
NOT BE LOOPED IN ONE OR 
MORE LOOPS 
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REQUIREMENTS: 

GENERAL• 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. 

UNITS SHALL MEET ALL QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002056 UNLESS MODIFIED OR AMENDED BY THE REQUIRE¬ 
MENTS OF THIS DRAWING. 

LAMPS SHALL MEET ALL REQUIREMENTS OF MS 24367 AND ALL RE¬ 
QUIREMENTS OF THIS DRAWING. 


INSPECTION AND ACCEPTANCE: 
.LEADS: OUMET PER NOT015401, 


A CERTIFICATE OF-COMPLIANCE SHALL.iE FURNISHED WITH EACH SHIPMENT. 


ENVELOPE AND FILAMENT REQUIREMENTS: EACH LAMP SHALL BE 
SELECTED TO THE FOLLOWING ENVELOPE AND FILAMENT CONDI¬ 
TIONS USING A 30 X SCOPE: 

ENVELOPE: 

FREE FROM SCRATCHES, CHIPS, PITTING AND RELIEF 
CRACKS* 

FREE FROM*AIR BUBBLES AND DISCOLORATION. 

SHALL HAVE NO LOOSE PARTICLES WITHIN. 

SHALL BE MANUFACTURED IN A WORKMANLIKE MANNER 
FREE FROM ANY DEFORMATIONS. 

FILAMENT: 

SHALL BE UNIFORM IN HEIGHT AND SHALL LIE IN THE 
PLANE FROM SUPPORT POST TO SUPPORT POST WITH 
A TOLERANCE OF ♦ 2 FILAMENT WIDTHS. 

FILAMENT LEAD OR ANY PORTION OF THE FILAMENT SHALL 
NOT TOUCH ENVELOPE. 

FILAMENT SHALL BE COILED IN A UNIFORM MANNER AND 
SHALL NOT BE CRUSHED, COMPRESSED OR UNBALANCED. 
MECHANICAL REQUIREMENTS: 

MARKING: MANUFACTURER’S NAME OR SYMBOL, NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER SHALL BE 
MARKED ON THE LAMP CONTAINER. MANUFACTURER’S PART OR 
TYPE NUMBER MAY APPEAR ON CONTAINER. 

FILTER COLOR: TRANSPARENT AVIATION BLUE 
ELECTRICAL REQUIREMENTS: PER TABLE I 


-CONTOUR OF LAMP MUST FIT WITHIN .125 SPHERICAL 
^RADIUS WHEN BOTTOMED ON SURFACE "A" 

\ ♦! i*. FILAMENT SHALL BE 

\ CONTAINED IN THIS .011 

\ REGION f.009 D,A 


.125 MAX DIA 


\125-H ^-.047 MIN RAD 


*••-.175- 
.250 MAX 


.030 APPROX 


-.500 MIN LENGTH 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REVISIONS 



NOTICK — mu KOVCRNItCMT MAVlMCt. »FtCIFICATK>N».0«01j«l«&ATA 
AM HMD FOR AAV PURPOSE OTMfR THAR IA COt-AtCTlOA WITN A Df FillITtlV 
RKLATIO COVIRAACAT PROCUREMENT OPERATION J??' 

ACAT TMERERV I AC U AS AO MSPONSIRILITV AOR AAV ORl 1 *OA AH ATSOtVt ^ 

A AO TM« FACT THAT TMt ROVlRAAtAT AAV NAVE FOAAULATIO^ 

IN AAV WAV SUPPLIED TA« MIR DRAWIROS. SPECIFICATIONSOROTNEA OAT Al* 

NOT TO M REGARDED RV IAFLICATION OR 0T Wg »"'»* ** '" * "I cOAMv" 

LICENSERS TNC NOLDEN OR AAV OTHER FfRROA OP COAFQRATIOA. OR COAVAV 

DESIGN REQUIREMENTS: 

LAMP FILTER: TRANSPARENT AVIATION BLUE COATING. 

ENVIRONMENTAL: 

TEMPERATURE, ALTITUDE AND HUMIDITY: 

NON OPERATING: 

TEMPERATURE: -55°C TO ♦85°C. 

ALTITUDE: 260,000 FT. 

HUMIDITY: 95)6, FIVE 24 HR SYCLES. 

OPERATING: 

TEMPERATURE: 0° TO ♦70°C 
SHOCK: 100 G'S, 6 MILLISECONDS 
VIBRATION: 20 G’S, 5-2000 CPS 

MATERIALS AND FINISHES: ALL MATERIALS AND FINISHES 
USED IN THESE UNITS SHALL NOT 0UT6AS ANY TOXIC OR 
CORROSIVE GASES OR CORRODE.OR DETERIORATE AS A 
RESULT OF THE payi ou mmcm ts LISTED AND/OR 100)6 
OXYGEN ATMOSPHERE. 


SPECIAL CONDITIONING BY MANUFACTURER: 

ALL LAMPS SHALL BE BURNED-IN AND INSPECTED PER THE FOLLOW¬ 
ING CONDITIONS IN THE SEQUENCE LISTED. 

100 HOURS CONTINUOUS BURN-IN AT RATED VOLTAGE AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 

50 CYCLES BURN-IN AT A RATE OF 3 MINUTES ENERGIZED 
AND 5 MINUTES DE-ENERGIZED AT RATED VOLTAGE AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 

100 HOURS CONTINUOUS BURN-IN AT RATED VOLTAGE AND 
ROOM AMBIENT TEMPERATURE AND PRESSURE. 

INSPECT LAMP VISUALLY UNDER 30X SCOPE AFTER ABOVE 
BURN-IN FOR THE FOLLOWING CONDITIONS: 

THERE SHALL BE NO FILAMENT DEFECTS AS DETAILED 
UNDER INSPECTION AND ACCEPTANCE SECTION OF 
THIS DOCUMENT. 

SPECIAL CONDITIONING NOTES: 

VOLTAGE TO BE APPLIED GRADUALLY UNTIL RATED VOLTAGE IS 
REACHED IN BURN-IN AND CYCLING TESTS. 

TEST VOLTAGE TO BE RE6ULATED WITHIN t 1)6. 
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